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A "7 l/A/PC I K^-f 71 1 2 5 It, CD-ROMa->y M4^f>S 

e>4xr<e7N°^i/;i/^^:<D^--T : ^^-^-^ J f>5 i ^^;i/^-^$:, pc i;ub 

CD-ROMt-hf x>i/>7yi)^, fr — zfJl/B 3 5:IITU S B <D^— 

pci/ub 2KMj&isfrT-zm&iz^m^&fe : £M&^m.T*$>z> 0 

[0 0 6 8] 

. 3©i^WakeUplt CPU=Ei/a-M 1©CPU*^ bAS I C 1 
[0 0 6 9] 

/J\— h A S I C 1 2 HClSj£2/UT-«/a«iaJ»T?li«IS*l, CPU=t^a-^l 
lWu PCI/UB2t, h A S I C 1 2 1 *©i*3*S/ U 7/1/jMIB 

$g £ ^ U 3ft U i" -5 ^ t # § . 
[0 0 7 0] 

t.f=.. GPS^'^M 6tt^-hASICl 2 1C, U A R T (Universal 
Asynchronous Receiver-Transitter) & bfCDM^MMt/ V 7 JVm.^m$&~?1£Wi£ 
*lT^£ 0 C D- ROMa- y V 1 4 WI//PC I K^>f A 1 2 5 

tC. ATAP I (AT Attachment Packet Interface) & E tf>/\°^ Wl/jit'fSlIIS&tf 

[0 0 7 1 ] 

CPU^^a-Mlt, f^-h=Ei;a-M2(DCODECES|l 
2 2, DS P^-7 h 1 2 3 W^^T^^V 1 2 4it fi/^/l/f^ffit- 
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[0 0 7 2] 
[1-2-3. C PU*^ h A S I 

8&V*T, JtlCi^fcC PU^^a-;!/! 1 h^s;a-M 2 

CD^U^y h-AS I C 1 1 5(Dmj&%:Mm-*Z>» 04 
, CPU*XhASIC115ffliSli:, CPU** hA S I C 1 1 5 lCg^£ 

iC, CPU^^hAS IC1 1 5H T K l^^^il^P 5 1 ~&Wi7LT V^£ e 

Z1<Z)T K^>^$I3P5 1 CPU^^a-JH 10^f/HXi:, PCI;U 

[0 0 7 3] 
[1-2-3-1. fiPJ U i/'X # ] 

CPU*XhASICl 1 5(1 fliy&2MMl^X# 5 4 £^;tT^ 

[0 0 7 4] 
[0 0 7 5] 

fit, Zl^M-^H^ti^JUC. iUU&»Ml^*# 5 4 © 1 tfy hi* 
< 0 3(Z) 1 XiiOcDm-filSrVX^ i:P?t>\ 3 0^^t 1 6 y h©TX?|g 
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[0 0 7 6] 

tife V* 9 SI y £ * <fc ? K.jQM't&iP Sr^-r«E*H^** 

o 

[0 0 7 7] 

U^^* 5 4^*<0«#«RlC*flSbTV^Stfy h©<ti:©a&a«l (AND) £ £ 

y, ^■c3!)^$: J e4^^©'ft^^cov^T^sfa (or) i-*u£, 
fBfy»##*ofcfc£T?fc«ffy it i ##<=>*i£= *f©#-&iR 

3^e>«iya*3y*ofc^a:, fflya*i©©###*i{©^jiR%s!i(oi/^^*ic«j» 

fr*> mm ~r ti is bust- £ * „ 

[0 0 7 8] 

*BU Ir^r^. 'Jf-f3> hn-M-y hA^Ojgiif ?:SWIt§fc«)©f 
yii^ffl-fs-^^Wa keUpC^^TH * tffgJfC & V^ J; ? IC& o T V^ 

[0 0 7 9] 
C 1 - 2 - 3 - 2 . PCI?X^7-tf^) 

CPU$XhASIC115tt, PClTX^7-^^5 5?:iAT^ 
& (04) „ -t^t)t>> H3tCaK"rJ:"5K:, PCI;UB2 1CB, A°^Wb>f> 
#!7jc-X(Z>:3>hD-^{C>tf/&-f£/\ 0 ^ W1//PCI K^-fA (I DE3> h 

n-^) 12 5 4:, 2/y TJVAxony hu-^K.Ml&'t&i'V 7^/PC I K 

7>f;1 (USB3>hn-7) 1 2 6 #gM&3ftTV*5. 
[0 0 8 0] 

f bt, P C I # 5 5 It. PCI/UB2©«ffltS:, PCIA 

Xtahn>bn-7 (PCl3>hD-7) 114 4:, Z. tl A :7 \/)\>/ P C 
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I K9>fAl 2 Tfr/P C I 12 6 3^><Dmx^Vm 

[0 0 8 1] 

( 1 - 2 - 3 - 3 . -e<z>ft&D 

C PU*X h A S I C 1 1 5 \ts 3>hn-M>$7i-X52fc, 
I/^*f3-^5 3t, Uizy h$S5 6 *»«38BIS5 7 SHIiLT^S 

o z.<do%. ny h u-)V4 y&y*-* 5 2 tt. a-#;wt^B l icgffE£*i 
TVN&-rA>f x pc hn> l l 4 h^iw^y #-fex£ff 

£3i5#T?&£ 0 1/ 5?;** -7*3- #5 3tt. CPU1 1 lA^I&tit<5 

ffiafc^oTC PUt>^ h AS I C 1 1 5 (DMft't- K&^5^3&fg5£ 

[0 0 8 2] 

£fc> tt«fl95 5 7|j:, H3tCwbfc«®9SPS:«!l»"r*ifcK:J:o , r. ® 

i:X**Jy3.—y h 1 <©«aS&Ati*. 
[0 0 8 3] 

*f^^&'Jt9Ft*#ll?*i. CPU^^a-A/lltli, C 

PU 1 1 1 (Dfctb(DV7 hfi7^77>r>aROM 113 ICtelfiStlT 
. U -fe v hffi 5 6 75*/*/=lR OM 1 135:CPU1 1 UU =b$fe(C U -fe y 
b -t 2> <fc ? lC«j£ $ tlT V^ * 0 
[0 0 8 4] 

C PUti^a-^ 1 1 tCBu «#©«ffi*««"5'7 s /t>f ^©raT?-©#©« 

BESriESi-rsfeaxomBEaEiftasi 1 i&mvtbtix^T* cpu^x hAs i c 
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inn if^A-f y,\z^^x E<ni5mzm^*fcx.z>mzmvT. 

[0 0 8 5] 

[2-i. 

[2 - 1 - 1 . "r-$(DAjj) 

h^j.-;i/l 2Wt$- h A S I C 1 2 1 \ZWMAJj-£ft2> 

7i>f^^i/- hn- ^ h i 5izmv*>nfcifcm&mm3.—v m 2 7^p>«, 

o 

[0 0 8 6] 

CD-ROMl-'y h 1 4MCD-ROMt- h^oi> 7 fr£ 
. t^CDA^l^ffiLfcfOf-^t^^t-f-^tf-^^ CD-RO 

CI K5>fAl 2 5^£/U 7;i//PC I F^-f ;U 2 6fCJ;oTPC I;UB 2 
©T r ~#?£5£&C^g!2;ft£e>X.T\ PCI ;UB 2lfttf/K- h A S I C 1 2 
1 lzm%tiT<Z>o 
[0 0 8 7] 

3 0 &SE# 5 1 2: 11-3035011 
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S I C 1 2 1 &CiHe>;txT <£ 0 
[0 0 8 8] 

r;wut«)5us B<z>7£5£fcip££>>r->oi/B 3 tc iotf^^-fi-^S 

^£*lTV^(Z)T, -fedp3.U^^3> h U-)V=L=.y h 5 ^SfgrL— y h 6 £ 
j£S>*lT<StiMSH:, CD-ROM^- 7^^©^"-^^^-^-^ 
Z.mV£o\Z, T-zTfyB 3 £jiLT*>f y h 1 JCMvn 

J/U7^/PC I K5>fAl 2 6{Cj:oTPCl;UB 2tf)^-#7£5£ 
JC3E&3*lfc3;itT, PCI A7s B 2^ftT^£>*lT<£o 
[0 0 8 9] 

— ^tMfr&AifcStl'TXS-T*--*©^* T^-n^##ti, — J3.C O D 
ECEIi&l 2 2lCA;fr£*U '©CODEC 1 2 2 {Cj: o TfS^ # ;W£5$tf> 

T-tizmm (A/D^m) £n&e>x.-e, t*-hASici2n:i$^s 
o Mill tufty 3fribl*^-^<Dj%tf7i-uifm^T~Aj32ti. ^n.- 

#-£A;fr£*lT<&o 
[0 0 9 0] 

[2-1-2. CD-ROMt- h^^>i/>^^«>^-^^] 
#&C. CD-ROMt-hfx>$/>7T'H f^CD^?)t-f^ 
5:^*mi-il. ATAPIr3-^I©^-f>ftf-^^ CD-ROM^ 

[0 0 9 1 ] 

(2-1-3. A^Sflfc-T 5 -*©*?^] 
CD-ROMt- h^-^yp^ 7frb\Z, JhtC&^fcJ^lCCDfrbT 1 --*** 

wt^mtsn. Mfrfc-znt^^- $\z* << y^-~v v 1 ©-if-sK- hAsici2i 
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< s mm iztt v x , *f ^ # e> £ & *r ©tm & £ c$g s # t v ^ £ sms© «sf 

£^£1% f t/K-bASIC12111 **jwca:, Wtf^-^teD 

SPl-y M 2 3TMbfc9iCODECiS&l 2 2 5:IIT7>^2 2 IC 

X »%> V>f * a * > 3 6 A* 2 tl tz.'r- Z ttWHBSi© tc #> \Z C P U V=l - Jl 
1 1 (CJI&o 

[0 0 9 2] 

T>^2 2 ic^tis^©^-* i: bttt, ^a.— J— 2 1 -e^n.- 

— >^$tlfc^^^-S(Jzl©I^^ CD-ROMnn ^ h 1 4^>CD-ROM*- 

tiT^fcTlfg^^^L^^ifTb^^ejti-So 
[0 0 9 3] 

^T^Ob&if©^-*, GP h l 6fr*>m.t>tiX^frM^ fi££:v^o 

fe-^S/*;!/-?-*. CD-ROM3.-7 h 1 4^CD-ROMt- h^^yp*? 

#7t;©mfS#-i§-& if t^- # & 6*15. 

[0 0 9 4] 

[2-1-4. CPU^^a-M'OffiiM 

CPU^i?!-;!/ 1 1 Tit it/K- t>ASIC121 •frib^VZfrie&O'r- 

#t>m*>nx< z>£. pci Axft* h=i> in*?, ^e>tiT^fe^ 

-^^D-^j^/UB 1 (D5 r -#7£3£&C^#!b£e>;L''eC PU/^X h A S I C 1 
15{C$gfo ;®CPU*XhASIC115il CPU11 liCf^fcoTAffl 
f-^5:S§*iSi:, f ©f-^tfCPUl 1 lC8t^Sti©^ 
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[0 0 9 5] 

oSU, CPU*XhASICl 1 5H ««WJC— Jt©jRjG&&3gi*fc£fey5 
4 $:3ibT-b-3K- ^273.-/1/1 2lCjg-T^. ^tlJEM^CD^-^ttCPU 111 
[0 0 9 6] 

CPU111H 7 5 y i/aROM 113 {Cffi«3*lT^*0 S"S>7"n **5A 

xyyfc£©ffi«1S«i:bTttDRAMi l 2 SfOffl-TS. Mxii, W^n* 
>3^e>A*Stlfc^.-- <f©^£te>*lT< CPU 1 1 1 ^JMU 

[0 0 9 7] 

h 75 i/a* - F 1 3 ©S»tgli, CPU^^a-Ml 
JC£V*T, CPU1 1 l^bOtlCl/fc^ot, CPU*XbASIC115 
#PCMC I A • A S I C 1 16 ^ISIftr-r* » i:JCJ:oTff*5*l*o 
[0 0 9 8] 

-ebt, cpui licisttM©^! pci;u*^hn>hn- 

51 14lC<fcoTPCI AXB 2 ©-5 s - *Jg^JCggiSI3ftfc i^^- h^E 

*; a-^/l 2lCj3ie>tl.S. #^31 ©Mill £ h^^^-^l 2 iCjUfb 

[0 0 9 9] 

[2-1-5. h^^^.-;i/T-(DAffiiJ^i:*CD^S3 

PU^i?a-;V 1 1 frt,M< £> CD-ROM2-»;M4, CD-ROM^"- 
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;H 1 #e>JI< hASIC121 ttCODECllIS& 1 2 2fC3@£»;ffi-r 

[0 10 0] 

£\ 7>^2 2tt7tnyf CODEC@^12 2tt 

[0101] 

m%$tfrt>VT$- hAsici2i izmbnT<z>n, t/K-bAs icnia 

5{CK^-r-5o 3<Z>#£\ hrL- y M 5 VIZ. «l£*lT£fc 

[0 10 2] 

[2-1-6. C PU** h A S I C(Dfcm 

m^x. ±iz&s<fc £-z>temm#m$:fio cpu^xfas ici 1 5 

[2-1-6-1. T F l/^J|t;U7- tf h >] 



n-^j;wUB nci^$titcpui 1 i^ifofA>fx^, pci 

A^B 2KHg*fc3*lfcif'5K- FASIC121 &}£<D?A4 Xttf. PC I/U 
^h3>hD-7l 14 £^TT*-feX£?Te> CPU*X h A S I C 

1 1 5 ©7 Fv^assiap 51^ y Ri^©^^>^A-r b©jt#i^o£:#i! 

mZfto. PClYX^7-tf^5 5lt PCI/UB2©«MtS, P 

Cl3>fn-7l Hi-, lDEnyhD-7i25fc, usBa>ho-7 

12 6 3-D©r^"e0JUiS-5>Axr-trh Iz-S/a^Sf?-?. 

[0103] 

[2-1-6-2. jg»te#lCfrj&\foS&Jg) 
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[0 10 4] 

KDlIflt'H USBj|«5 0 1^&^>f>a-yMA38e,ti5 
j@l&fi^{±, ^>f>a->yMtH CPU^^a-MlOCPU^^hAS 
I C 1 1 5 &Cj££*lT< Sfnua*© 1 oWa keUpi: LT#L3i£*l£> = C P 
U/^XhAS I C 1 1 5 tCtt 1 6*©SIU3i^M^^7b^ie$4xTV>T. Wa 

k e upj^cDfiiyi&^ico^Tte. «jya*&£Wf5ftt«;fr£3fr*«ffy&* 

[0 10 5] 

U . mv&fr*&ttttVte^m-%Mizttl&-tz>¥y Mete roj ZBfeVTte 

[0 10 6] 

TX^tilt (AND) #fc*>*u r U KfcofcfcStclfrSlltfJfc r 

U tC&3„ 3©^$:##jy^^M^^{CoVNT^S?n (OR) 

(Ei5) #e> r 1 j ^aj^jsns. fit, #jy&##£c£#jy&^M-^i» 

[0 10 7] 

Wa k e U p lCov%Tte, 77 # $rig^-T-g> £ £ ttT'^&V^ AftlftfCte:. W 
akeUpCMf^l^^^i: roj £ X h T LT *>fc!8&*C& y , WakeU 

pKi^jS'T*"?'** ©filiate r i j t*&£ 0 r<z>H;&g7£ffi|-e&. ififg© 



3 5 
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mtMhX^&m^ Wa k e U p A* & ©IB JtlC&^fc 
[0108] 

^S^CioTM^^^, (2) X#>A>f =tK«L (3) tXX>F 

(4) *y-^iL (5) *7«»*ifA«%^e>*i*.- tifii5 7 
se^-r s a* t. v * e> «»©«3ffi & f? e> . 

[0109] 

3ft6.©^^ if ®^JK©^*&9 JC « if © J; e> fcttfllT? & S 2/ ;* -r- A ©ft 
itiif)ia^f^7 > :/©«$!£& if M*«*©#Jc^s VNtslM^«^ih$ ft 

[0110] 

«-rsfe«?)<3!)t»/jN^S|«J5:IlIBiew*«f^» IT v^ttJBT?, ^ U ©SB* 

©acc (r^-fe-9-y) msc^jiffir^^y^T^-^tcsftfe*^ 

[0111] 
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OiZ. mV&&mm*MUZ&tii2MtAtl (Input) JC, HIGH^LO 
W3U*LOW^e>H I GH£V^£^ft#3D££:> ffi^J (Output) ^LO 
W^e>H I J: 3 J& EMS ft 3 ZL£l#T*££ 0 -ett, Z.CDm&<DZ.<7) 

muffin I GH&C£ofe££T% tt$C£3Sf|S5 7-tfl)-*-Tj*i/*'r2±<Dn 

mzmn<D*yWMKm?£?iz-tni££\,\ z\<D&t> (output) # 

-Th-^YTl-S/^^A^g&atlT, SS<Btf>#»K:tt!HlbfcCPUl 1 1 K 
[0 112] 

33T% ^>f>^r7hl{:ii$titV\§USBM5 0 1 (02) ©flflj* 

^21) usb«cd±1W7I:^I. Uf»;^i l) . iCD=RJJSl*tt, u 
S B«5 0 l ©*feiW5 l 2 ^(D&otem&iz*^ h l 

f>y^l2) , «)/ M ©M^^iBli 1 8 4 l»f 

[0 113] 

lit, *>f -/ M SrjaU-r&^fftt, «9A«>. USBM501©1 

^mLfeZliit2>*;, U S B«« 5 0 1 ©M© 1 ■3Tf*S«ffi^'y b 6 

[0 1 14] 

1 3£##&&^T*<Z>USBti«5 0 fit, USBi 

^-r>rL->i/ h i ^jgitszt^b Uf*;^i 3) , i&Mm^mmws 

1 4^jS»«#S:, «-fBaP5 l l Z.*r-"7fl/B 3 ©fg-^W a keUpt^b 
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[0 115] 

5„ ZlZl-e, 777^aROM 1 1 3 &-&t?V*<oj&*0>TVW ^CoV 1 * 

J:e>{C. U-feyh«P5 6ti, ffi®f/H^J: t Jt!^:77yi/aROMl 13$: 

y -fey h-rs. 

[0 116] 

rtucjc*;, cpu i i i7Wi&L^&££^icte:7^yS/rLROMi l 3& 
tt*{:Ut7 h£*iT^<g>jk#>, c pu l l l \$W.%izy7 h^x75:tot^ 

[0 117] 

1 8 1li>r-7*;i/B3©f (+5) A^#««tC«*S:«J|l&-rs. Z. 

*XfC£oT> CD-ROM^-hfi>i;^7, — y h 6 £ fcflfitf>U 

SB8MS7 l3^USBaafJCPPilD3tl*:5 V0«£ES:«lfflbTjS»L, 

Uff^l5) „ dftJCfcf-UT, *>f y M #USBfR»tC 

[0 118] 

«^r, m ©Rteitas 1 8 5^, & m o & # ^ e> # & 

#USB«H»C|ai^ (^7*2 5) . 3©^tl:^feUSBW©^ 
. i@Sm#&£ofc%©<Z>III«F8|S5 1 5 >f>rL- *, i jcHI^'r^ 

. *-T>:a.-y M £<BIS4S:jCj:oTi?©USB»«5 0 1 S:«#fcif©«fc 
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(omm ft if iz frfr£>& mm z mn-t & . 
C2-1-6-3. m&mmz&mi 

fc#*BE#3. 3V(DD — RAMI 1 2i:, f f «£E*«5 V07 5y S/ 
7 IC J: o Tfe-&<B«E#3E&3 *l<5 fc«>. "5 s - * ft fOft^S^fA^ |SJ± 

[0 119] 

ASIC115H ¥<DtA4 *IZ-d\,\Tt-$ £^ »)# »J "tSfc^WiU Iff 

mtf&m ft -r/ w *tc o ^ -c z&jjfaizm^&fcZ-zfrizmcT. ^mzz 
<Dj5mzfio-fr£.\,^t=.mB.mm%!>i 1 KDum^o. 

[0 12 0] 

S^/W^i:, PCI A^fcx J>rr>hn-^l 14 £ ©Kt?7# -fe* &fr 3 t 

^X#^n-#5 3tt, CPU 1 1 l^e>^^>tlT<-5'fS#lCb^^oTCPU 
h A S I C 1 1 5©S&fl^- Kft£^.3V , >3fti£/£ : Mf ?o 
[0121] 

d — ram 1 1 2 zm&W£-tz>Mft<Dfflfflit. mnizcpu 1 1 1 IZ 

£-oTft£>tlZ>i)K PCI/UB 2i*^D-RAMl 1 2 IC DM A<f£j£lC «fc o 
TEif-^^^tS^ttt, CPU 1 1 1 C^oTCPU/^X h A S I C 
1 1 5#RAS, CASfcV^ofcff S^tS^^TD-RAMl 1 2 ©&# 

[0 12 2] 

#ac, J:^CM^fe<J:e)ftV^5 V^5ftSIS^(Df^M"ell^$tl^?«^ftT r -^^!i 
3®tC<fcoT> i©:*7-;fr— 7=-f ^^X^A^ttfffifcftSV^ V*5ftfa«*ft31©fa 



ftE^^ 11-303501 1 



4f 10 — 121319 



[0 12 3] 

[2-2. =l-^t4 ?U 9=5K(D%\\m 

TyU^-^a>^ny^A^g!II^L^y, if V\r^<DlZAtlWx.tc >J, Still "* 

[0 12 4] 
[2-3. N77«y S/a*- 

[0 12 5] 

^A^O S S77 , y , >aROM 113 lCSg#&£-fr£ 3 £ T% ff b V^flMB £ *g#D 
a - £&fMJ CD Tf, -?-tl$:SB^bfer3>7\°^ h777^^*-K 
[0 12 6] 



4 o 
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[0 12 7] 

h77*r>a*- Kl 3 C/^y ? T y y*=i fcf- A- 

[0 12 8] 
[2-4. /\> F's/b KAy zry^cDiifg] 

Se>JC, 3©H^®T*tt, IrDA W>77b7Kf-^7V^X-^a 
» 0D*^«taHg3K- h^ot, 7N°-y^-;i/Zl>tfrL-^^>A> K^KAV 

[0 12 9] 

-Tfc*)^ MIIf^yM2 7$:f7li:T% /\> F'VH/ F^V=i> 8 
iK^ra-e, H77»;S/a*- Fl 3 $:t§ibLfe'J^r-7*;i/«:^i 

(Dfcth, s\y F^;v F;tV3> 8 F*}lcfBISLT £> 7 W ;u& if $r^o T O S 

fciAW^f- # £ a > K'vi/ F/^y n y 8 \z.mg® *; r £^-e^ 

-So 

[0 13 0] 

f 7 &IAW^f - ^O/ 1 ? 7^7 7^1:, a>Fa;1/FAV2>8 

A<Z>tg5£&£&/\> F^\;i/ F^°y 3> 8 ^jlLTffiCD^CD^-^--^^ ti/Xf 

[0131] 
[2-5. JftfefctiNKB^] 



4 1 
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[0 13 2] 

fOf-*W-hAS I C 1 2 1 
CPU=E^rL-;n UciESISti, CPUl l l tfSffcfc^-T 2 -* h 

A S I C 1 2 1 izm*). b^L—V b 1 5 tf>^*3|5tt, ZKZ)^^^ 

-#£^oT. 7 i/' 1 1: i#t S ©BS^^ C D 1 5 ft ©Sffig 

[0 13 3] 

tN>3^e,rtD^|f^coDECig^i 2 2ic<koT^ I ^^;i/^^;<z)^--7 :r 

^f;fr^-#tC^m£*U 3©>*-— *T-$ti\ hAS I C 1 2 1 fr£> 

PCI AX/ft* Hn>hD-7i:CPU^^hASICl 1 5 I:ITCPU 1 1 
llCj3l£>;h„ CPUl 1 Hi, Z.<D7 : P#JlJ&& i <D*-'r4 it^- $ tcSo^t 

ftfc £ £ 4: HI D <fc e> &#fJS So 
[0134] 

j& ^ ft * & «tB & T >f 3 > Tf^flS tC U 3. — if V ^fc V * CD T >f 3 > 
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[Name of Document] Specification 
[Title of the Invention] 

CAR AUDIO SYSTEM AND METHOD OF CONTROLLING THE SAME, 
INFORMATION PROCESSING APPARATUS, CABLE FOR USE IN A CAR 
AUDIO SYSTEM, ELECTRONIC DEVICE, AND CONTROLLING UNIT 

[ Claims ] 

[Claim 1] A car audio system, comprising a main unit and 
one, two or more devices connected to said main unit, 

wherein at least one of said devices includes means for 
detecting that a predetermined condition has been satisfied, 
and means for sending a start signal to said main unit, and 

wherein said main unit includes means for detecting 
said start signal, and means for turning on a power supply 
to said main unit in response to said start signal. 

[Claim 2] A car audio system according to Claim 1, 
wherein said main unit includes means operative when said 
power supply is turned on in response to said start signal, 
for inquiring said device whether said device has sent the 
start signal, and wherein said device has means for 
answering the inquiry. 

[Claim 3] A car audio system according to Claim 1 or 2, 
wherein said main unit and said device are connected by a 
car audio system cable means which comprises: 

a first power line that enables electrical power to be 
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supplied from said main unit to said device when the power 
supply to said main unit has been turned on; 

a data line for enabling exchange of data between said 
main unit and said device; 

a second power line for enabling backup power to be 
supplied to said device at least when the power supply to 
said main unit has not been turned on; and 

a signal line for transmitting said start signal from 
said device to said main unit. 

[Claim 4] A car audio system comprising a main unit, and 
a security control unit and a wireless telephone unit that 
are connected to said main unit , 

wherein said security control unit includes : 

a sensor for sensing an extraordinary event; and means 
for sending a start signal to said main unit upon sensing 
said extraordinary event; 

wherein said main unit includes : 

means for detecting said start signal; means operative 
to turn on power supply to said main unit in response to 
said start signal; and means for sending, when said power 
supply is turned on in response to said start signal 
received from said security control unit, a notification 
request signal to said wireless telephone unit to request 
said wireless telephone unit to send a notification of 
occurrence of the extraordinary event; and 
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wherein said wireless telephone unit includes: 

means for detecting said notification request signal; 

and 

means for activating the telephone function of said 
wireless telephone unit in response to said notification 
request signal to notify a user of the occurrence of the 
extraordinary event . 

[Claim 5] An automotive system comprising a main unit, a 

wireless telephone unit connected to said main unit, a 

speaker, and a microphone; 

wherein said wireless telephone unit includes: 

means for detecting receipt of a telephone call; and 

means for sending a start signal to said main unit upon 

detection of the receipt of the telephone call; 
wherein said main unit includes : 
means for detecting said start signal; 

means for turning on power supply to said main unit in 
response to said start signal; 

means for informing a user of the receipt of the 
telephone call when said power supply to said main unit is 
turned on in response to said start signal received from 
said wireless telephone unit; 

means for detecting a responding operation of the user 
for responding to the telephone call; and 

means for sending, when said responding operation is 
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detected, connecting instruction to said wireless telephone 

unit to request said wireless telephone unit to connect the 

telephone call to said main unit; 

wherein said wireless telephone unit further includes : 
means for detecting said connecting instruction; and 
means responsive to said connecting instruction, for 

connecting the telephone call to said main unit; and 

wherein said main unit further includes means for 

enabling the user to communicate with the telephone caller 

by means of said speaker and said microphone. 

[Claim 6] A method of controlling a car audio system 

having a main unit and one, two or more devices connected to 

said main unit, said method comprising the steps of: 

enabling said device to detect that a predetermined 

condition has been satisfied; 

causing said device to send a start signal to said main 

unit when the satisfaction of said predetermined condition 

is detected; 

causing said main unit to detect said start signal; and 
enabling said main unit to turn on power supply to said 

main unit in response to said start signal. 

[Claim 7] A method according to Claim 6, further 

comprising the steps of: 

causing, when the power supply is turned on in response 

to said start signal, said main unit to send an inquiry to 
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said device to inquire whether said device has sent the 
start signal; and 

enabling said device to answer the inquiry. 
[Claim 8] A method of controlling a car audio system 
having a main unit, and a security control unit and a 
wireless telephone unit that are connected to said main unit, 
said method comprising the steps of : 

enabling said security control unit to sense an 
extraordinary event; 

causing, when the extraordinary event is sensed, said 
security control system to send a start signal to said main 
unit ; 

enabling said main unit to detect said start signal; 

enabling said main unit to turn on power supply to said 
main unit in response to said start signal; 

causing, when said power supply is turned on in 
response to said start signal received from said security 
control unit, said main unit to send a notification request 
signal to said wireless telephone unit to request said 
wireless telephone unit to send a notification of occurrence 
of the extraordinary event; 

causing said wireless telephone unit to detect said 
notification request signal; and 

activating a telephone function of said wireless 
telephone unit in response to said notification request 
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signal to notify a user of the occurrence of the 
extraordinary event . 

[Claim 9] A method of controlling an automotive system 
having a main unit, a wireless telephone unit connected to 
said main unit, a speaker, and a microphone, said method 
comprising the steps of: 

enabling said wireless telephone unit to detect receipt 
of a telephone call; 

causing said wireless telephone unit to send a start 
signal to said main unit upon detection of the receipt of 
the telephone call; 

enabling said main unit to detect said start signal; 

enabling said main unit to turn on power supply to said 
main unit in response to said start signal; 

enabling said main unit to inform a user of the receipt 
of the telephone call when said power supply to said main 
unit is turned on in response to said start signal received 
from said wireless telephone unit; 

enabling said main unit to detect a responding 
operation of the user for responding to the telephone call; 

causing said main unit to send connecting instruction 
to said wireless telephone unit to request said wireless 
telephone unit to connect the telephone call to said main 
unit ; 

causing said wireless telephone unit to detect said 



- 7 - 



connecting instruction; and 

causing said wireless telephone unit to connect the 
telephone call to said main unit in response to said 
connecting instruction; and 

causing said main unit to enable the user to 
communicate with the telephone caller by means of said 
speaker and said microphone. 

[Claim 10] An information processing apparatus, 
comprising a main unit and one, two or more devices 
connected to said main unit , wherein said device includes : 

means for detecting that a predetermined condition has 
been satisfied; and 

means for sending a start signal to said main unit upon 
detection of satisfaction of the predetermined condition; 

and 

wherein said main unit includes: 
means for detecting said start signal; 

means for turning on power supply to said main unit in 
response to said start signal; and 

means for inquiring, when the power supply is turned on 
in response to said start signal, said device whether said 
device has sent said start signal; and 

wherein said device includes means for answering the 
inquiry. 

[Claim 11] A car audio system cable for connecting main 
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unit of a car audio system and a device included in said car 
audio system, comprising: 

a first power line that enables electrical power to be 
supplied from said main unit to said device when the power 
supply to said main unit has been turned on; 

a data line for enabling exchange of data between said 
main part and said device; 

a second power line for enabling backup power to be 
supplied to said device at least when the power supply to 
said main unit has not been turned on; and 

a signal line for transmitting a start signal from said 
device to said main unit . 

[Claim 12] An electronic device to be connected to a 
control unit of a car audio system, comprising: 

means for detecting that a predetermined condition has 
been satisfied; 

means for sending a start signal to said control unit 
upon detection of satisfaction of said predetermined 
condition; and 

means for answering an inquiry given by said control 
unit as to whether said electronic device has sent said 
start signal. 

[Claim 13] A car audio system control unit implementing a 
car audio system in cooperation with one, two or more 
electronic devices connected thereto, said car audio system 
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control unit comprising: 

means for detecting a start signal sent from said 
electronic device; 

means for turning on power supply to said control unit 
upon detection of the start signal; and 

means for inquiring, when the power supply is turned on 
in response to said start signal, said electronic device 
whether said electronic device has sent said start signal. 
[Detailed description of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to an improvement in car 
audio system and, more particularly, to a car audio system 
in which a main unit of the car audio system can be started 
up by a peripheral device through a simple wiring. 
[0002] 

[Description of the related Art] 

Car audio systems that are used on automobiles are 
known. Such a car audio system has a major function to 
provide audio information through a speaker mounted on the 
automobile, based on sound information acquired through a 
radio tuner, a cassette tape deck or a CD player. Current 
progress in the semiconductor technology has made it 
possible to combine with a car audio system various systems 
or apparatuses such as a car navigation system, a CD auto- 
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changer or an MD auto -changer, cellular phone and so forth. 
In this specification, such a consolidated system inclusive 
of the peripheral devices will be referred to as "a car 
audio system" . 
[0003] 

[Problems to be Solved by the Invention] 

Car audio system incorporating many peripheral devices 
generally employs highly complicated wring layouts. For 
instance, a complicated wiring layout is necessary when a 
compatible auto-changer that is adapted both for music CDs 
and CD-ROMs is connected via cables to a main unit of the 
car audio system that has a car audio function and car 
navigation function. The auto-changer reads sound data 
(audio data) from a music CD and reads also digital data 
such as car navigation program data and map data from a CD- 
ROM. 

[0004] 

Hitherto, the connection between the main unit of the 
car audio system and the auto-changer required, besides an 
electric power cable and control cables , an analog cable 
corresponding to a LINE-OUT terminal and an optical fiber 
for digital output that are used for transmission of audio 
data acquired from a music CD, as well as a digital signal 
cable which is used exclusively for digital data read from 
the CD-ROM and which is adapted to, for example, an AT API 
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interface . 
[0005] 

Despite the sophisticated and complicated wiring layout, 
the audio function and car navigation function of the known 
car audio system are available only on an automobile and, 
therefore, have limited use, 

[0006] 

Car audio systems are also known of the type that has a 
microcomputer incorporated in the main unit of the system or 
in each of the devices constituting the system. Such 
microcomputers, however, are of a low grade that is intended 
only for controlling mechanical motions of the system or 
controlling display of characters. It is impossible to add 
new functions or modify existing functions on such 
microcomputers. In addition, control of supply of 
electrical power is possible only from the main unit to 
which cables and lines are concentrated. Namely, although 
supply of electrical power to peripheral devices is 
controllable from the main unit, no function is available 
for enabling one or more peripheral devices to turn on and 
off the power supply to the main unit of the system. 

[0007] 

Accordingly, it is a primary object of the present 
invention to provide a car audio system having a simplified 
wiring layout and having a function to enable a peripheral 
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device of the car audio system to start the main unit of the 
system. 

It is also an object of the present invention to 
provide a car audio system having enhanced anti- theft or 
security effect . 

[0008] 

[Means for Solving the Problem] 

To these ends, in accordance with Claim 1, there is 
provided a car audio system, comprising a main unit and one, 
two or more devices connected to the main unit , wherein at 
least one of the devices includes means for detecting that a 
predetermined condition has been satisfied, and means for 
sending a start signal to the main unit, and wherein the 
main unit includes means for detecting the start signal, and 
means for turning on a power supply to the main unit in 
response to the start signal. 

Claim 6 defines the invention of Claim 1 from the view 
point of a method. In accordance with Claim 6, there is 
provided a method of controlling a car audio system having a 
main unit and one, two or more devices connected to the main 
unit, the method comprising the steps of: enabling the 
device to detect that a predetermined condition has been 
satisfied; causing the device to send a start signal to the 
main unit when the satisfaction of the predetermined 
condition is detected; causing the main unit to detect the 
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start signal; and enabling the main unit to turn on power 
supply to the main unit in response to the start signal. 

The invention of Claim 1 and the invention of Claim 6 
enables the power supply to the main unit to be turned on by 
a simple arrangement that sends a start signal from the 
device. Therefore, even when the power supply to the main 
unit has been turned off, the power supply to the main unit 
is turned on when a call is received by the telephone unit 
connected to the main unit, so that the a hand- free 
telephone conversation is enabled by means of the amplifier, 
speaker and microphone of the main unit. It is also 
possible to combine the car audio system with an anti-theft 
device such that, when a sensor of the anti-theft device has 
sensed occurrence of any extraordinary event, the power 
supply to the main unit is turned on to inform the user of 
the occurrence of the event through the telephone . 
[0009} 

In accordance with Claim 2, there is provided a car 
audio system according to Claim 1, wherein the main unit 
includes means operative when the power supply is turned on 
in response to the start signal, for inquiring the device 
whether the device has sent the start signal, and wherein 
the device has means for answering the inquiry. 

Claim 7 defines the invention of Claim 2 from the view 
point of a method. Thus, according to Claim 7, there is 
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provided a method according to Claim 6, further comprising 
the steps of: causing, when the power supply is turned on in 
response to the start signal, the main unit to send an 
inquiry to the device to inquire whether the device has sent 
the start signal; and enabling the device to answer the 
inquiry. 

In accordance with Claim 10, there is provided an 
information processing apparatus, comprising a main unit and 
one, two or more devices connected to the main unit, wherein 
the device includes: means for detecting that a 
predetermined condition has been satisfied; and means for 
sending a start signal to the main unit upon detection of 
satisfaction of the predetermined condition; and wherein the 
main unit includes: means for detecting the start signal; 
means for turning on power supply to the main unit in 
response to the start signal; and means for inquiring, when 
the power supply is turned on in response to the start 
signal, the device whether the device has sent the start 
signal; and wherein the device includes means for answering 
the inquiry . 

In the invention of each of Claims 1, 7 and 10, the 
device that has sent the start signal to the main unit can 
be identified by the inquiry given by the main unit. This 
eliminates the necessity for providing separate signal lines 
for different devices, contributing to simplification of the 
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construction. 
[0010] 

Claim 3 pertains to the connection between the main u 
it and the devices. In accordance with Claim 3, there is 
provided a car audio system according to Claim 1 or 2, 
wherein the main unit and the device are connected by a car 
audio system cable means which comprises: a first power line 
that enables electrical power to be supplied from the main 
unit to the device when the power supply to the main unit 
has been turned on; a data line for enabling exchange of 
data between the main unit and the device; a second power 
line for enabling backup power to be supplied to the device 
at least when the power supply to the main unit has not been 
turned on; and a signal line for transmitting the start 
signal from the device to the main unit . 

Claim 11 defines the invention of Claim 3 from a view 
point of a cable for use in a car audio system* Thus, in 
accordance with Claim 11, there is provided a car audio 
system cable for connecting main unit of a car audio system 
and a device included in the car audio system, comprising: a 
first power line that enables electrical power to be 
supplied from the main unit to the device when the power 
supply to the main unit has been turned on; a data line for 
enabling exchange of data between the main part and the 
device; a second power line for enabling backup power to be 
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supplied to the device at least when the power supply to the 
main unit has not been turned on; and a signal line for 
transmitting a start signal from the device to the main unit. 

In the invention of each of Claims 3 and 11, each 
device is not supplied with power through the first power 
line, when the power supply to the main unit has been turned 
off. Each device, however, can be supplied with power from 
a backup power supply of the automobile, through the second 
power line. Using this power, the device can supply a start 
signal to the main unit through the signal line. Thus, 
exchange of various data between the main part and the 
devices is made possible, simply by adding the second power 
line and the signal line to a cable such as an USB 
(universal serial BUS), without requiring any independent 
power cable to be used to supply power to the device when 
the power supply to the main unit has been turned off and 
any independent signal cable for supplying a start signal 
from each device. It is thus possible to simplify the 
arrangement . 

[0011] 

Claim 4 is directed to a combination between an anti- 
theft device and a telephone. According to Claim 4, there 
is provided a car audio system comprising a main unit, and a 
security control unit and a wireless telephone unit that are 
connected to the main unit, wherein the security control 
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unit includes: a sensor for sensing an extraordinary event; 
and means for sending a start signal to the main unit upon 
sensing the extraordinary event; wherein the main unit 
includes: means for detecting the start signal; means 
operative to turn on power supply to the main unit in 
response to the start signal; and means for sending, when 
the power supply is turned on in response to the start 
signal received from the security control unit, a 
notification request signal to the wireless telephone unit 
to request the wireless telephone unit to send a 
notification of occurrence of the extraordinary event; and 
wherein the wireless telephone unit includes: means for 
detecting the notification request signal; and means for 
activating the telephone function of the wireless telephone 
unit in response to the notification request signal to 
notify a user of the occurrence of the extraordinary event. 

Claim 8 defines the invention from a view point of a 
method. Thus, in accordance with Claim 8, there is provided 
a method of controlling a car audio system having a main 
unit, and a security control unit and a wireless telephone 
unit that are connected to the main unit, the method 
comprising the steps of: enabling the security control unit 
to sense an extraordinary event; causing, when the 
extraordinary event is sensed, the security control system 
to send a start signal to the main unit; enabling the main 
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unit to detect the start signal; enabling the main unit to 
turn on power supply to the main unit in response to the 
start signal; causing, when the power supply is turned on in 
response to the start signal received from the security 
control unit, the main unit to send a notification request 
signal to the wireless telephone unit to request the 
wireless telephone unit to send a notification of occurrence 
of the extraordinary event; causing the wireless telephone 
unit to detect the notification request signal; and 
activating a telephone function of the wireless telephone 
unit in response to the notification request signal to 
notify a user of the occurrence of the extraordinary event. 

In the invention of each of Claims 4 and 8, the power 
supply to the main unit is turned on when the security unit 
has detected occurrence of an extraordinary event, and the 
main unit causes the wireless telephone unit to inform a 
suitable person of the occurrence of the event . The person 
who has received such information makes haste to the site. 
It is therefore possible to provide a greater anti- theft 
effect than that provided by a mere activation of a siren or 
the like . 

[0012] 

Claim 5 pertains to hand- free telephone conversation 
and provides a n automotive system comprising a main unit, a 
wireless telephone unit connected to the main unit, a 
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speaker, and a microphone; wherein the wireless telephone 
unit includes: means for detecting receipt of a telephone 
call; and means for sending a start signal to the main unit 
upon detection of the receipt of the telephone call; wherein 
the main unit includes: means for detecting the start 
signal; means for turning on power supply to the main unit 
in response to the start signal; means for informing a user 
of the receipt of the telephone call when the power supply 
to the main unit is turned on in response to the start 
signal received from the wireless telephone unit; means for 
detecting a responding operation of the user for responding 
to the telephone call; and means for sending, when the 
responding operation is detected, connecting instruction to 
the wireless telephone unit to request the wireless 
telephone unit to connect the telephone call to the main 
unit; wherein the wireless telephone unit further includes: 
means for detecting the connecting instruction; and means 
responsive to the connecting instruction, for connecting the 
telephone call to the main unit; and wherein the main unit 
further includes means for enabling the user to communicate 
with the telephone caller by means of the speaker and the 
microphone . 

Claim 9 defines the invention of Claim 5 from a 
viewpoint of a method and provides a method of controlling 
an automotive system having a main unit, a wireless 
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telephone unit connected to the main unit, a speaker, and a 
microphone, the method comprising the steps of: enabling the 
wireless telephone unit to detect receipt of a telephone 
call; causing the wireless telephone unit to send a start 
signal to the main unit upon detection of the receipt of the 
telephone call; enabling the main unit to detect the start 
signal; enabling the main unit to turn on power supply to 
the main unit in response to the start signal; enabling the 
main unit to inform a user of the receipt of the telephone 
call when the power supply to the main unit is turned on in 
response to the start signal received from the wireless 
telephone unit; enabling the main unit to detect a 
responding operation of the user for responding to the 
telephone call; causing the main unit to send connecting 
instruction to the wireless telephone unit to request the 
wireless telephone unit to connect the telephone call to the 
main unit; causing the wireless telephone unit to detect the 
connecting instruction; and causing the wireless telephone 
unit to connect the telephone call to the main unit in 
response to the connecting instruction; and causing the main 
unit to enable the user to communicate with the telephone 
caller by means of the speaker and the microphone. 

According to the invention of each of Claims 5 and 9, 
the power supply to the main unit, even when it has been 
turned off, can be turned on when wireless telephone call 
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such as that via a cellular phone, i.e., a mobile phone, is 
received. The user can be connected to the telephone call 
when the user performs a predetermined operation, and can 
communicate with the caller by a hand- free telephone 
conversation which is enabled by an amplifier, speaker and 
the microphone that are incorporated in the car audio system. 
[0013] 

Claim 12 is directed to a peripheral device that starts 
up the main unit, and provides an electronic device to be 
connected to a control unit of a car audio system, 
comprising: means for detecting that a predetermined 
condition has been satisfied; means for sending a start 
signal to the control unit upon detection of satisfaction of 
the predetermined condition; and means for answering an 
inquiry given by the control unit as to whether the 
electronic device has sent the start signal. 

Claim 13 is directed to the main unit that is started 
by a peripheral device, and provides a car audio system 
control unit implementing a car audio system in cooperation 
with one, two or more electronic devices connected thereto, 
the car audio system control unit comprising: means for 
detecting a start signal sent from the electronic device; 
means for turning on power supply to the control unit upon 
detection of the start signal; and means for inquiring, when 
the power supply is turned on in response to the start 
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signal, the electronic device whether the electronic device 
has sent the start signal. 

The invention of each of Claims 12 and 13 permits a car 
audio system to be implemented by combining desired 
electronic devices and control units selected from among 
various kinds of electronic devices and control units, thus 
offering a greater versatility of the configuration of the 
car audio system. 

[0014] 

[Description of Embodiments of the Invention] 
An embodiment of the present invention (referred to 
simply as an "embodiment") will now be described with 
reference to the drawings. In each of a series of Figures 
of the drawings, the same reference numerals depict the same 
or corresponding parts or components and detailed 
description of such parts or components is omitted. 
[0015] 

The embodiment is implemented by combining various 
hardware architectures and a computer which operates under 
the control of software. Various kinds of software to be 
used for controlling the computer are formed by combining 
various kinds of commands which are described in this 
specification. It is also to be understood that the parts 
of the invention common to related arts may be implemented 
by the techniques described before in relation to the 
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related art. The term "software" includes not only the 
program codes but also data to be relied upon when the 
program codes are executed. The software thus formed 
achieves the advantage offered by the present invention, by 
making effective use of not only various kinds of audio 
devices incorporated in the car audio system but also of 
physical processing devices such as a CPU and various kinds 
of chip sets. 
[0016] 

The hardware and the software implementing the present 
invention can have a wide variety. For instance, a certain 
function may be implemented either by a physical electronic 
circuit such as an LSI or by software, depending on factors 
such as the overall circuit configuration and processing 
performance of the CPU. A variety of types of software can 
be used, such as compiler, assembler, microprogram, and so 
forth. 

[0017] 

Thus , the present invention can be implemented in 
various forms by using a computer. The following 
description of the embodiment, therefore, proceeds by making 
reference to the drawings showing imaginary circuit blocks 
that implement functions employed in the invention. 

[0018] 
[ 1 . Configuration] 
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[1-1* Overall configuration] 

The car audio system of the embodiment has a main unit 
which conducts overall control of the whole system and a 
plurality of component devices or units connected to the 
main unit, wherein a function is implemented for enabling 
one or more component units to start the main unit by 
turning on a power supply to the main unit. A description 
will be given first of the component units connected to the 
main unit, with reference to FIG. 1 which shows function 
blocks employed in the car audio system. 
[0019] 

As will be seen from the Figure, this embodiment of the 
car audio system has a main unit 1 and various information 
devices including a tuner amplifier unit 2 , a microphone 3 , 
a GPS antenna 4 , a security control unit 5 , a telephone unit 
6, a CD-ROM auto-changer 7, and an auxiliary battery 9 
serving as a backup power. 

[0020] 

The main unit 1 incorporates a controlling computer 
that performs overall control of the whole system, thus 
serving as a control unit. The tuner amplifier unit 2 
includes an AM/FM antenna 2a and, although not shown, a 
radio tuner and an amplifier for activating a speaker. The 
microphone 3 is used to input user's voice for the purpose 
of voice recognition which is implemented by a program in 
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the computer. 
[0021] 

The tuner amplifier unit 2 , microphone 3 , GPS antenna 4 , 
security control unit 5 , telephone unit ( automotive mobile 
phone) 6, and the CD-ROM auto-changer 7 serve as electronic 
devices that are connected to the main unit 1 and that 
provide at least one of audio data and digital data. 

[0022] 

A description will be given of a concept of the 
function for enabling one or more of the component 
electronic devices to turn on the power supply to the main 
unit, with specific reference to FIG. 2. Referring to this 
Figure, units 501 and 71 are connected to the main unit 1 in 
a daisy- chain fashion like a potato vine, via a USB cable B3. 
The units 501 and 71 will be referred to as "USB-connected 
devices or units", as they are connected to the main unit 1 
by means of the USB cable. 

[0023] 

Each of the main unit 1, USB-connected unit 501 and the 
USB-connected unit 71 has hardware such as electronic 
circuits and a controlling computer. Each block such as a 
communication unit 511 which is a component of the USB- 
connected unit corresponds to each of the functions to be 
incorporated in the main unit 1, the USB-connected unit 501 
or the USB-connected unit 71. In actual circuitry, however. 
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these function blocks are implemented by cooperation between 
hardware and a computer which is under the control of 
software, 

[0024] 

The USB-connected unit 501 and the USB-connected unit 
71 have different configurations. More specifically, the 
USB-connected unit 501 represents functions which are common 
to the security control unit 5 and the telephone unit 6 that 
are shown in FIG. 1 and that can turn on the power supply to 
the main unit 1. In contrast, the USB-connected unit 71 
corresponds to the CD-ROM auto-changer 7 shown in FIG. 1 and 
has no function to turn on the power supply to the main unit 
1. 

[0025] 

More specifically, the USB-connected unit 501 includes 
a communication unit 511, a detecting unit 512, a power 
controlling unit 513, a start signal transmitting unit 514, 
an answering unit 515 and a processing unit 516. Meanwhile, 
the USB-connected unit 71 has a communication unit 711, a 
power control unit 713 and a processing unit 716, but is 
devoid of any unit which would correspond to the detecting 
unit, start signal transmitting unit and the answering unit. 
The main unit 1 has a communication unit 181, a start signal 
receiving unit 184, a power control unit 183 and an 
inquiring section 185 . 
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[0026] 

The communication units 511, 181 and 711 are capable of 
communicating with one another through a cable B3. The 
detecting unit 512 of the USB-connected unit 501 serve as 
means for detecting that a predetermined condition for 
starting up the main unit 1 has been satisfied. The start 
signal transmitting unit 514 of the USB-connected unit 501 
serves as means for sending a start signal to the main unit 
1 when the detecting unit 512 has detected that the 
predetermined condition has been met . 

[0027] 

The start signal receiving unit 184 of the main unit 1 
constitutes means for detecting the start signal that is 
transmitted from the USB-connected unit 501 via the cable B3 . 
The power control unit 183 of the main unit 1 serves as 
means for turning on the power supply to the main unit 1 in 
response to the start signal detected by the start signal 
receiving unit 184. Thus, the power control unit 183 is 
operative to selectively turn on and off the power supply to 
the main unit 1 and also to send a control signal to each of 
the power control units 513 and 713 via the cable B3 so as 
to turn on and off the power supply to each of the USB- 
connected units 501 and 71. 

[0028] 

When the power supply to the main unit 1 is turned on 
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in response to the start signal, the inquiring unit 185 of 
the main unit 1 sends an inquiry to each of the USB- 
connected units 501 and 71, asking whether the unit 501 or 
the unit 71 has sent the above-mentioned start signal. The 
answering unit 515 of the USB-connected unit 501 serves as 
means that gives an answer to this inquiry given by the main 
unit 1. 

[0029] 

The processing units 516, 716 and 186 conduct 
processings peculiar to the USB-connected unit 501, the USB- 
connected unit 71 and the main unit 1, such as the 
processings for executing receipt and transmission of 
telephone call, playback of a CD and overall control of the 
system, while exchanging data with other units through their 
communication units 511, 711 and 181. The power control 
unit 513 and the power control unit 713 respectively control 
the power supply to the USB-connected unit 501 and the USB- 
connected unit 71, in accordance with the state of the power 
transmitted from the main unit 1 through the cable B3 and in 
accordance with the contents of control signals which also 
are transmitted from the main unit 1 through the cable B3 . 

[0030] 

[1-1-1 Daisy- chain connection] 

As will be clear from FIG. 2, as well as from FIG. 1, 
the security control unit 5 , the telephone unit 6 and the 
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CD-ROM auto -changer 7 are connected to the main unit 1 
through the cable B3 which is a USB (Universal Serial Bus). 
It is to be noted that the USB used in this embodiment is 
not the same as conventional USB but is a car audio system 
cable which incorporates the following novel features in 
addition to the features of the known USB. It is also to be 
understood that the USB is a serial BUS which interconnects 
a plurality of devices or units in a daisy-chain fashion. 
[0031] 

More specifically, a conventional USB has a single 
power line (+5V), data lines (DATA+, DATA- ) and a ground GND. 
The power line serves to transmit electrical power to each 
device or unit from the main unit 1 when the power supply to 
the main unit 1 is on. This power line will be therefore 
referred to as a "first power line", hereinafter. 

[0032] 

The USB employed in this embodiment, i.e., the car 
audio system cable, has a second power line, a signal line 
for transmitting a start signal from each of the security 
control unit 5 and the telephone unit 6 to the main unit 1 
(this signal line will be referred to as "wake-up" , 
hereinafter), a reserved line and an additional ground GND. 
The second power line is adapted for supplying backup 
electrical power to each device or unit from, for example, a 
backup battery (14 V) of the automobile, at least when the 
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power supply to the main unit 1 has not been turned on. 
[0033] 

Thus , when the power supply to the main unit 1 is off , 
supply of electrical power to the devices or units through 
the first power line is not conducted but the devices or 
units are supplied with backup electrical power from the 
backup power supply of the automobile through the second 
power line. It is therefore possible to send a start signal 
to the main unit 1 from one or more of the devices or units 
through the signal line Wake Up, by using the backup power 
supplied to the devices or units. 

[0034] 

In this embodiment, each of the devices or units that 
are connected through the cable B3 is adapted to transmit 
and receive data to and from other device in a protocol form 
that conforms with the USB. For example, the arrangement is 
as follows. The CD-ROM auto-changer 7 has upstream and 
downstream hubs. In the CD-ROM auto-changer 7, audio data 
or digital data is read from a music CD or a CD-ROM and is 
transformed into an AT API form which is a type of parallel 
form, by means of an AT API decoder. The data thus read is 
then converted by a controller into a serial form that 
conforms with the USB protocol form and is delivered to the 
USB. 

[0035] 
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Thus, the security unit 5, telephone unit 6 and the CD- 
ROM auto -changer 7 are serially connected. This makes it 
easy to locate these units 5, 6 and 7 at positions remote 
from the main unit 1 as required. Although in FIG. 1 the 
security unit 5, telephone unit 6 and the auto -changer 7 are 
connected serially in the mentioned order, this is only 
illustrative and the order of connection may be changed as 
required. Likewise, it is not essential that all these 
three units 5, 6 and 7 are connected: namely, only desired 
component units may be included in the serial connection. 

[0036] 

[1-1-2. CD-ROM auto-changer] 

The CD-ROM auto -changer 7 automatically performs 
change-over of a plurality of music CDs and CD-ROMs from one 
to another, and reads audio data and digital data from a 
music CD and from a CD-ROM, respectively, in accordance with 
commands received through the USB line. The CD-ROM auto- 
changer 7 then sends the read data through the USB line. 

[0037] 

The term "audio data" is used in this specification to 
mean data representing sound information such as a music, 
whereas the term "digital data" is used to mean data which 
are inherently in the digital form such as character codes 
and numerical values, other than the audio data. 

[0038] 
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The disk payback apparatus reads audio data and digital 
data from storage media such as music CDs or CD-ROMs. Thus, 
the storage media handled by the disk playback apparatus are 
mainly music CDs that store audio data and CD-ROMs storing 
digital data. In this specification, the term "playback" 
refers both to reading of audio data from music CDs and 
reading of digital data from the CD-ROMs. 

[0039] 

The CD-ROM auto -changer 7 reads audio data from a 
music CD and digital data from a CD-ROM. These two types of 
read data are both converted into output data of an 
identical protocol form, i.e., AT API form, and such output 
data are sent to the main unit 1 in an isochronous manner, 
through an identical interface form, i.e., the USB. 

[0040] 
[1-1-3. Main unit] 

The main unit 1 has a slot 13S for receiving a compact 
flash card 13, and a detachable face plate unit 15 (see FIG. 
1). The compact flash card 13 is a storage medium employing 
a flash memory, and is capable of reading and writing data 
from and into the main unit 1 when received in the slot 13S. 
The compact flash card 13 is used for the purpose of 
exchanging data and programs between the computer of the 
main unit 1 and other external computers , as well as for the 
purpose of backing up various data set on the car audio 
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system. 

[0041] 

The illustrated embodiment does not exclude the use of 
extension cards having various functions, such as a drive 
card, a MODEM card, various interface cards and so forth, 
besides the compact flash card 13 specifically mentioned 
above, provided that these extension cards meet the form of 
PCMCIA. 

[0042] 

The detachable face plate unit 15 has a display section 
which visually presents various kinds of information to the 
user, and an operating section including keys to be operated 
by the user. The display section and the operating section 
are collectively referred to as an "operation display 
section". The operation display section constitutes digital 
output means that outputs processed digital data. The face 
plate unit 15, which is referred to also as a DCP 
(Detachable Control Panel) may be a large- sized color LCD 
(Liquid Crystal Display), e.g., 256 dots in horizontal 
direction and 64 dots in vertical direction, 
[0043] 

The user can detach the face plate unit 15 and carry it 
with him when leaving the automobile. This produces an anti- 
theft effect. Namely, any person who wish to steal the car 
audio system will despair of stealing when he understands 
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that the device without the display and operating section 
has no commercial value. It is advisable that a suitable 
case 15a for accommodating the detached face plate unit 15 
is prepared so as to prevent damaging of the unit 15 itself 
or other objects which may happen to be collided by the unit 
15 when the user carries the unit 15 with him. 
[0044] 

An infrared communication unit is incorporated in the 
face plate unit 15. The infrared communication unit permits 
exchange of data by way of an IrDA (infrared data 
association) between the face plate unit 15 and a separate 
handheld PC 8 . 

[0045] 

[1-1-4 Other devices and units] 

The GPS antenna 4 (see FIG. 1) receives radio waves 
from GPS satellites. Signals caught by the GPS antenna 4 is 
supplied to a GPS unit in the main unit 1 via a GPS receiver 
unit 4a. The GPS unit, which is not shown FIG. 1, computes 
the position of the GPS unit on the globe, based on the 
radio waves . The computer of the main unit 1 implements 
functions of car navigation system based on programs . The 
results of the position computation are delivered to a car 
navigation system function. 

[0046] 

The security control unit 5 is one of the USB-connected 
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units represented by the unit 501 shown in FIG. 1. The 
security control unit 5 has a sensor 5a capable of sensing 
vibration and impact, thus detecting any illegal attempt 
such as theft or mischief. Upon detection of such an 
attempt, the security control unit 5 produces an alarm by, 
for example, causing a siren 5b to go off. The telephone 
unit 6 also is a form of the USB-connected units 501 shown 
in FIG. 1. The telephone system 6 controls the function of 
an automotive telephone, so as to enable conversation 
through a handset 6b and a telephone antenna 6a, via a 
wireless telephone circuit such as of mobile or cellular 
phone . 

[0047] 

[1-2. Internal structure of the main unit] 

FIG. 3 is a block diagram showing the major components 
of the car audio system, in particular the practical 
arrangement in the main unit 1 . It will be seen that the 
arrangement shown in FIG. 3 is divided by broken lines into 
four sections: namely, a CPU module 11 which is at the left- 
hand side of the drawings, a support module 12 which is at 
the middle, external unit 30 at the right upper section and 
option unit 40 shown at the right lower section. The CPU 
module 11 and the support module 12 are incorporated in the 
main unit 1 . 

[0048] 
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The term "external unit 30" collectively refers to 
external units that are connected to the main unit 1. 
Likewise, the term "option unit 40" collectively refers to 
option units that are connectable to the main unit 1. In 
FIG. 3, the compact flash card 13 is shown at the bottom of 
the CPU module 11, while the face plate unit 15 is shown at 
an upper part of the external unit 30, for the sake of 
convenience of explanation. 

[0049] 

The CPU module 11 and the support module 12 in 
combination constitute the controlling computer that 
performs overall control of the whole car audio system. In 
the following description, the word "the computer" is used 
to collectively refer to the CPU module 11 and the support 
module 12. More specifically, the CPU module 11 is 
constituted mainly by a CPU 111 and is adapted to conduct 
logical computations and processings, while the support 
module 12 controls the delivery and receipt of data to and 
from other units that constitute the car audio system. 

[0050] 

In the CPU module 11, a local BUS Bl (referred to also 
as a "first BUS"), formed around the CPU 111, serves as a 
major path for data transmission, whereas, in the support 
module 12, a major path of data is constituted by a PCI 
(Peripheral Component Interconnect) BUS B2 which 
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interconnects the devices or units of the car audio system 
and which is referred to also as a "second BUS". 
[0051] 

[1-2-1 Configuration of CPU module] 

The local BUS Bl of the CPU module 11 is of the type 
which conforms with the type of the CPU 111. To this local 
BUS Bl are connected a DRAM 112, a flash ROM 113, a PCI BUS 
host controller 114, a CPU host ASIC 115, and a PCMCIA • ASIC 
116. The DRAM 112 provides a work area such as a variable 
area that is used by the CPU 111 when the latter controls 
the car audio system. 

[0052] 

The flash ROM 113 is a rewritable ROM which stores 
software in general sense, including an OS, BIOS and 
application program. The OS stored in the flash ROM 113 has 
functions such as administration of resources available on 
the computer, control of input and output including the user 
interface, execution of predetermined programs, and so forth. 
For instance, the OS may be formed based on the general 
purpose OS known as Windows CE (Registered trademark of 
Microsoft) . 

[0053] 

The PCI BUS host controller 114 interconnects the local 
BUS Bl and the PCI BUS B2 , and performs conversion of data 
exchanged between these two types of BUSes . 
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[0054] 

To explain in more detail about the CPU host ASIC 115, 
the term "ASIC" is an abbreviation of "Application Specific 
Integrated Circuit". More specifically, ASIC is a circuit 
such as an IC or an LSI designed for a specific use, in 
contrast to general-purpose ICs such as a ROM, RAM or CPU. 
Thus, the CPU host ASIC 1115 is an interface ASIC that 
provides an interface between the local BUS Bl and the BUS 
host controller 114. 

[0055] 

The CPU host ASIC 115 serves as an interface between 
the local BUS Bl and the PCI BUS host controller 114. The 
CPU host ASIC 115 therefore serves as an entrance or exit 
for the data to be exchanged between the PCI BUS B2 and the 
CPU module 11. More specifically, the CPU host ASIC 115 
works in lieu of the CPU 111 so as to conduct input and 
output of data to and from the CPU module 11 and, in 
addition, selects data to be delivered to the CPU 111 from 
among various kinds of data received from the PCI BUS B2 . 

[0056] 

The CPU host ASIC 115 delivers the selected data to the 
CPU 111 via the local BUS Bl. Other data than those selected 
are the data which need not be processed by the CPU 111, 
i.e., data that needs to be responded by predetermined 
reactions. When such other data is received, the CPU host 
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ASIC responds to this data by giving the predetermined 
reaction. 

[0057] 

The PCMCIA # ASIC 116 provides an interface adapted for 
the data delivered to and from the compact flash card 13 
which is a kind of so-called PC card that meets the 
standards of PCMCIA (Personal Computer Memory Card 
International Association). Thus, the PCMCIA * ASIC 116 
controls writing and reading of data to and from the compact 
flash card 13. Therefore, the CPU module 11 serves as a 
computer that controls the delivery of information to and 
from the compact flash card 13 that is mounted in the slot 
13S. 

[0058] 

The main unit 1 has a power supply section P that 
controls, by means of relays for example, the power supply 
to the CPU module 11 and the support module 12. The CPU 
host ASIC 115 and the power supply unit P in cooperation 
form the power control unit 183 of the main unit 1 shown in 
FIG. 2. The communication unit 183 shown in FIG. 2 includes 
a serial/PCI driver 126. 

[0059] 

[1-2-2 Configuration of support module] 

The PCI BUS B2 of the support module 12 is used for 
exchanging data between the CPU module 11 and various 
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devices constituting the car audio system. Thus, the PCI 
BUS B2 serves as transmission means that transmits audio 
data and digital data from the devices of the system, both 
the digital data and the audio data that is transmitted in 
the form of digital signals. To the PCI BUS B2 are connected 
the external units 30 which collectively refers to a 
plurality of units or devices and the option unit 40 which 
also collectively refers to a plurality of units or devices . 
[0060] 

More specifically, the external units 30 are separate 
from the main unit shown in FIG. 1. In this embodiment, the 
external units 30 includes the face plate unit 15 that is 
detachable from the main unit 1, the tuner 21 and the 
amplifier 22 that are included by the tuner amplifier unit 2, 
and the microphone 3. The face plate unit 15 is equipped 
with the infrared communication unit 127 mentioned before. 

[0061] 

The option units 40 include devices or units that can 
be selected by the user. In this embodiment, the GPS unit 16 
and the CD-ROM auto-changer 7 are the option components. 
The CD-ROM unit 14, that is incorporated in the main unit 1, 
also is connected to the PCI BUS B2 . This CD-ROM unit 14 is 
a player which reads audio data or digital data from a CD or 
a CD-ROM. The CD-ROM auto -changer 7 and the CD-ROM unit 14 
are compatible in that they are capable of reading music 
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data from the music CD and reading data from a CD-ROM. 
[0062] 

Exchange of data between the PCI BUS B2 and the devices 
or units connected thereto is performed in the support 
module 12, by using a support ASIC 121, a CODEC circuit 122, 
a DSP unit 123, a buffer memory 124, a parallel/PCI driver 
125, and the serial/PCI driver 126. 

[0063] 

The support ASIC 121 is a circuit that determines the 
destination of the data exchanged between the support module 
12 and the units or devices connected thereto. Thus, the 
support ASIC 121 performs a traffic control of the data 
between the support module 12 and the devices or units. As 
to the CODEC circuit 122, the term "CODEC" is an 
abbreviation of "Coder/Decoder", i.e., coding and decoding 
of data. For instance, the CODEC circuit 122 performs D/A 
conversion for converting data in the form of digital 
signals into analog signals and A/D conversion for 
converting analog signals into digital data. 

[0064] 

Thus, the CODEC circuit 122 serves as the A/D 
conversion means that converts analog signals derived from 
the units or devices into audio data having the form of 
digital signals, and serves also as D/A conversion means 
that converts the digitally processed audio data into analog 
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signals. This CODEC circuit 122, together with the 
amplifier 22 for activating the speaker with the analog 
signals, form the audio output means that outputs the 
processed audio data in the form of analog signals. 
[0065] 

As to the DSP unit 123, the term "DSP" is an 
abbreviation of Digital Sound Processor, i.e., a circuit 
which exclusively processes digital sound signals. Upon 
receipt of audio digital data such as music data, the DSP 
unit 123 processes the audio digital data in such a manner 
that the produced sound conforms with the conditions set in 
the audio system, such as the balance between left and right 
sounds, volume, fader, surround and equalizer. 

[0066] 

The cycle time of reading and writing data through the 
PCI BUS B2 is different from that of the acoustic instrument 
such as the CD-ROM unit. The buffer memory 124 accommodates 
this difference by storing data and outputting the data bit 
by bit. The buffer memory 124 is constituted by, for 
example , an SRAM . 

[0067] 

The parallel/PCI driver 125 serves to transform the 
parallel audio data or parallel digital data sent from the 
CD-ROM unit 14 into data that conforms with the PCI BUS B2 . 
The serial/PCI driver 126 serves as data form conversion 
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means that converts serial audio data and serial digital 
data transmitted from the CD-ROM auto-changer in the form 
conforming with the USB via the cable B3 into data of the 
form that conforms with the PCI BUS B2 . 
[0068] 

The signal line Wake Up is additionally incorporated in 
the cable B3. The signal line Wake Up is one of interrupt 
signal lines connected to the CPU host ASIC 115 of the CPU 
module 11. 

[0069] 

The face plate unit 15 including the infrared 
communication unit 127 is connected to the support ASIC 121 
via a high-speed serial communication circuit. The CPU 
module 11 is capable of exchanging data between itself and 
an external device such as a separate handheld computer, by 
means of the infrared communication unit 127 and via the PCI 
BUS B2, support ASIC 121 and the above-mentioned high-speed 
serial communication circuit. 

[0070] 

The GPS unit 16 also is connected to the support ASIC 
121 via a communication circuit such as an asynchronous 
serial communication circuit, e.g., an UART (Universal 
Asynchronous Receiver-Transmitter) . The CD-ROM unit 14 is 
connected to the parallel/PCI driver 125, through a parallel 
communication circuit such as an AT API (At Attachment Packet 
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Interface). Although not shown, an ASIC that undertakes 
exchange of data by means of infrared rays is provided in 
the infrared communication unit 127. 
[0071] 

The CPU module 11, together with the CODEC circuit 122, 
DSP unit 123 and the buffer memory 124 of the support module 
12, forms the processing means that processes digital data 
and audio data in the form of digital signals . 

[0072] 

[1-2-3. Configuration of CPU Host ASIC] 

A description will now be given of the configuration of 
the CPU host ASIC 115 that undertakes exchange of 
information between the CPU module 11 and the support module 
12. FIG. 4 is a function block diagram showing the 
configuration of the CPU host ASIC 115 and other components 
connected to the CPU host ASIC 115. As will be seen from 
this Figure, the CPU host ASIC 115 has an address conversion 
unit 51 which performs operations including address 
conversion that is needed when the devices of the CPU module 
11 are accessed through the PCI BUS B2. 

[0073] 

[1-2-3-1. Interrupt control register] 

The CPU host ASIC 115 has an interrupt control register 
54 that determines, for each of a plurality of interrupt 
signal lines connected to the CPU host ASIC 115, whether the 
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interruption is to be validated or invalidated. In this 
embodiment , a complicated control can be performed without 
difficulty, by virtue of the interrupt control register 54 
that determines whether the interruption is to be accepted, 
for each of the plurality of interrupt signal lines. 
[0074] 

FIG. 5 shows the signal lines connected to the 
interrupt control register 54. It will be seen that there 
are 16 (sixteen) interrupt signal lines connected to the 
interrupt control register 54. Different interrupt signal 
lines correspond to different kinds of interruption. One of 
these interrupt signal lines is the line through which a 
start signal to be used for starting up the main unit 1 is 
sent from the security control unit 5 . 

[0075] 

One of bits of the interrupt control register 54 is 
allocated for each of the sixteen interrupt signal lines. 
The bit is set to "1" when the interruption is to be 
accepted, whereas, when the interruption is not to be 
accepted, the corresponding bit is set to "0". The value "1", 
as well as the value "0", will be referred to as a "mask". 
These masks are stored in the interrupt control register 54 
via a 16-bit mask-setting signal line. 

[0076] 

The interrupt control register 54 has logical circuits 
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and other necessary registers that are used in processing 
the masks that have been stored and the interrupt signals 
that are received through the interrupt signal lines. FIG. 
6 is an illustration of the concept of the processing of the 
masks stored in the interrupt control register 54 and the 
interrupt signals . 
[0077] 

For the purpose of interruption, "1" is input to the 
associated interrupt signal line, and the logical product 
(AND) of the input signal T and the mask value of the 
corresponding bit is computed by the interrupt control 
register 54. The interrupt control register 54 then 
determines the logical sum (OR) of the ANDs computed for the 
respective signal lines. As a consequence, an output "1" is 
obtained as an interrupt notification, regardless of which 
one of the interrupt signal lines has requested the 
interruption. The statuses of the signal lines are stored in 
another register. The contents of this register is referred 
to through an interrupt line identification line shown in 
FIG. 5 when the interrupt notification is obtained, so that 
the interrupt line through which the interruption has been 
requested can be identified. 

[0078] 

It is to be noted that the setting of the mask is 
prohibited for the interrupt signal line Wake Up which is 
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used exclusively for the transmission of the start signal 
from the security control unit. More particularly, the bit 
in the register 54 corresponding to the interrupt signal 
line Wake Up is fixed to "1" that admits the interruption. 
[0079] 

[1-2-3-2. PCI Mask arbiter] 

The CPU host ASIC 115 has a PCI mask arbiter 55 (see 
FIG. 4). Referring back to FIG. 3, connected to the PCI BUS 
B2 are the parallel/PCI driver (IDE controller) 125 
corresponding to a controller of the parallel interface and 
the serial/PCI driver (USB controller) 126 corresponding to 
a serial BUS controller. 

[0080] 

The PCI master arbiter 55 constitutes arbitration means 
that arbitrates the right to occupy the PCI BUS B2 among the 
three sections: namely, the PCI BUS host controller (PCI 
controller) 114, the parallel/PCI driver 125 and the 
serial/PCI driver 126. 

[0081] 

[1-2-3-3. Other components] 

The CPU host ASIC 115 has a control interface 52, a 
register decoder 53, a resetting unit 56, and a power 
managing unit 57. When the devices or units connected to the 
local BUS Bl and the PCI BUS host controller 114 are 
accessed by each other, the control interface 52 performs 
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the control of the timing and procedure of writing or 
reading, by using control signals. The register decoder 53 
performs setting of various conditions such as the operation 
mode of the CPU host ASIC 115, in accordance with signals 
derived from the CPU 111. 
[0082] 

The power managing unit 57 controls the power supply 
section P shown in FIG. 3 so as to manage the pattern of 
supply of the power to various portions of the circuitry, 
i.e., to which portion or portions of the circuitry the 
power is to be supplied, which varies according to the state 
of the CPU 111, e.g., normal operating condition, a stand-by 
condition or a sleeping condition. These conditions will be 
fully described later. A specific circuit is provided to act 
between the interrupt control register 54 described above 
and the power managing unit 57, so as to control the power 
managing unit 57 upon detection of the interrupting start 
signal. When a start signal is received, this specific 
circuit controls the power managing unit 57 so that the 
power supply to the main unit 1 is turned on. 

[0083] 

The resetting unit 56 resets various devices or units 
when the car audio system is started up. In the CPU module 
11, the software for activating the CPU 111 has been stored 
in the flash ROM 113, so that the resetting unit 56 operates 
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to reset the flash ROM 113 in advance of resetting the CPU 
111. 

[0084] 

The CPU module 11 has a voltage conversion unit 117 
that performs conversion of voltage of signals which are 
exchanged between devices or units adapted for different 
signal voltages. The CPU host ASIC 115 determines, 
depending on the source and the destination of each signal, 
whether the voltage conversion is to be performed and in 
which direction the voltage conversion is to be effected, 
and controls the voltage conversion unit 117 in accordance 
with the results of the determination. 

[0085] 
[ 2 . Operation ] 

The operation of the embodiment having the described 
configuration is as follows. 
[2-1. Overall operation] 
[2-1-1. Input of data] 

Among various types of data received from the units or 
devices, digital data are directly delivered to the support 
ASIC 121 of the support module 12. For instance, data 
identifying the key touched by the user is derived from the 
face plate unit 15. Digital data such as longitude and 
latitude, computed based on the radio waves from GPS 
satellites, are derived from the GPS unit 16. The infrared 
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communication unit 127 of the face plate unit 15 delivers 
digital data transferred from the handheld personal computer 
8 by way of infrared rays . 
[0086] 

The CD-ROM unit 14 and the CD-ROM auto-changer 7 read 
data from a music CD and from a CD- ROM . The audio data read 
from the music CD or the digital data read from the CD-ROM 
is delivered to the PCI BUS B2 after being converted into a 
form conforming with the PCI BUS 2 by means of the 
parallel/PCI driver 125 or the serial/PCI driver 126. The 
data thus converted is sent to the support ASIC 121 through 
the PCI BUS B2. 

[0087] 

Although not shown in FIG. 3, digital data such as a 
start signal indicating occurrence of an extraordinary event 
is sent from the security control unit 5 shown in FIG. 1. 
Likewise, character data in the form of digital signals, 
indicating receipt of a telephone call and the telephone 
number of the caller, is transmitted from the telephone unit 
6 shown in FIG. 1. During the telephone conversation, audio 
data, i.e., voice data, representing the talk of the caller 
is delivered to the ASIC 121. 

[0088] 

The security control unit 5 and the telephone unit 6 
are connected in a daisy-chain fashion by way of the cable 
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B3 which is a serial BUS that follows the USB protocol. The 
information sent from the security control unit 5 and the 
information sent from the telephone unit 6 are delivered to 
the main unit 1 via the cable B3, and are sent through the 
PCI BUS B2, after being converted into a form that conforms 
with the data form of the PCI BUS 2 by the serial/PCI driver 
126, as in the cases of the audio data and the digital data 
delivered by the CD-ROM auto-changer 7. 
[0089] 

Among various types of data received from the units or 
devices constituting the car audio system, data in the form 
of analog signals is delivered to the CODEC circuit 122 so 
as to undergo an A/D conversion. The data thus converted 
into digital data is then delivered to the support ASIC 121. 
For instance, the analog signals representing the user's 
voice is picked up and delivered in the form of analog 
signals by the microphone 3. Similarly, radio broadcast 
signals received as a result of tuning performed by the 
tuner 21 is sent therefrom in the form of analog signals. 

[0090] 

[2-1-2. Transfer of data from CD-ROM auto-changer] 

In the CD-ROM auto-changer 7, when audio data is read 
from the music CD, the AT API decoder converts the audio data 
into the output data in the form of AT API data as in the 
case of the digital data read from the CD-ROM. The AT API 
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output data thus obtained is delivered to the USB controller 
which in turn transfers the output data to the main unit 1 
in an isochronous manner via the upstream connector. 
[0091] 

[2-1-3. Destination of input data] 

As described above, data is read by the CD-ROM auto- 
changer 7 from a CD, and the read data is sent to the 
support ASIC 121 of the main unit 1. The support ASIC 121 
received data also from various other portions of the system. 
The support ASIC 121 performs a traffic control so as to 
determine the destination of various kinds of information 
received from various units or devices. Briefly, the 
support ASIC 121 directs the sound data to the DSP unit 123 
and the sound data processed by the DSP unit 123 is sent to 
the amplifier 22 via the CODEC circuit 122, whereas the data 
other than the sound data is sent to the CPU module 11. It 
is to be noted, however, the sound data that is received 
from the microphone 3 is sent to the CPU module 11 for the 
purpose of voice recognition. 

[0092] 

Examples of the sound data that are delivered to the 
amplifier 22 are the radio broadcast sound data tuned by the 
tuner 21, sound data of music read from a music CD by means 
of the CD-ROM unit 14 or the CD-ROM auto-changer 7, and the 
sound data representing the voice of a telephone caller 
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received through the telephone unit 6 . 
[0093] 

Examples of the data other than the sound data are: 
data indicating which one of the keys on the face plate unit 
15 has been pressed by the user; file data or other data 
received via the infrared communication unit 127; digital 
data indicating longitude and latitude received from the GPS 
unit 16; car navigating map data and other guiding 
information read from a CD-ROM by the CD-ROM unit 14 or the 
CD-ROM auto-changer 7; data informing occurrence of 
extraordinary event , received from the security controller 
5; and the data indicating receipt of a telephone call and 
data indicating the telephone number of the caller, sent 
from the telephone unit 6 . 

[0094] 

[2-1-4. Information processing performed by CPU module] 

Upon receipt of digital data from the support ASIC 121, 
the PCI BUS controller 114 of the CPU module 11 converts the 
received data into a form that conforms with the data form 
of the local BUS Bl, and delivers the converted data to the 
CPU host ASIC 115. The CPU host ASIC 115 conducts input and 
output of data in place of the CPU 111. More specifically, 
the CPU host ASIC 115 determines whether the received data 
is to be delivered to the CPU 111 or otherwise, based on the 
form of the data and other factor. 
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[0095] 

Thus, when the received data is such one that 
essentially requires a fixed response without requiring any 
processing, such a fixed response is sent by the CPU host 
ASIC 115 back to the support module 12 via the PCI BUS host 
controller 114. Other kinds of data are directed to the CPU 
111. 

[0096] 

The CPU 111 processes the data in accordance with the 
codes of the OS and the programs stored in the flash ROM 113, 
using the DRAM 112 as a storage area such as work area 
necessary for the processing. For instance, the CPU 111 
upon receipt of data representing user's voice input through 
the microphone 3 compares the received voice data with 
parameters and voice waveforms of various instructional 
words that have been stored beforehand. The CPU 111 then 
determines, based on the result of matching of parameters 
and waveforms, the instructional word actually pronounced by 
the user, and performs operations in accordance with the 
thus determined instructional word. 

[0097] 

Writing and reading of data to and from the compact 
flash card 13 is conducted in the CPU module 11 in 
compliance with a request given by the CPU 111. More 
specifically, such writing and reading is commanded by the 
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PCMCIA • ASIC 116 which in turn is under the control of the 
CPU host ASIC 115. 
[0098] 

The results of the information processings performed by 
the CPU 111 are sent to the support module 12 via the PCI 
BUS B2, after being converted into a form that conforms with 
the data form of the PCI BUS B2 by means of the PCI BUS host 
controller 114. Examples of the data that are sent to the 
support module 12 as the results of the information 
processings are instructions concerning operations of 
various portions of the support module 12 or the units or 
devices constituting the information system. The support 
module 12 conducts processings such as input and output of 
data, in accordance with the data received as the results of 
the information processings . 

[0099] 

[2-1-5 Processings such as input /output processing 
performed in support module] 

When instructions requesting reading of data from a CD 
or tuning of the radio are received from the CPU module 11, 
the CD-ROM unit 14, the CD-ROM auto-changer 7 or the tuner 
21 performs operations in accordance with the instructions. 
When instructions are received from the CPU module 11 
requesting change-over of the source of the sound which is 
output from the speaker, the support ASIC 121 performs a 
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switching operation so that the audio data supplied to the 
CODEC circuit 122 is switched from audio data derived from 
one sound source unit to audio data derived from another 
sound source unit. 
[0100] 

The amplifier 22 exclusively deals with analog signals. 
When audio data that has been digitized is to be delivered 
to the amplifier 22, such audio data in the form of digital 
signals is converted into analog signals through a D/A 
conversion performed by the CODEC circuit 122, and the 
analog data thus obtained is then delivered to the amplifier 
22. 

[0101] 

The support ASIC 121, upon receipt of data which is to 
be displayed for visual recognition by the user and which is 
derived from the CPU module 11 or other unit or device, 
delivers the display data to the face plate unit 15 via the 
high-speed serial communication circuit. The face plate 
unit 15 then forms visual information based on the received 
display data and displays the information on its display 
section for visual recognition by the user. 

[0102] 

[2-1-6. Operation of CPU host ASIC] 

A description will now be given of the operation 
performed by the CPU host ASIC 115 when the latter conducts 
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information processings of the kind described above. 
[2-1-6-1. Address conversion and BUS arbitration] 

For the purpose of achieving mutual access between a 
device connected to the local BUS Bl, e.g., the CPU 111, and 
a device connected to the PCI BUS B2, e.g., the support ASIC 
121, by way of the host controller 114, the address 
conversion unit 51 of the CPU host ASIC 111 conducts 
processings such as address conversion, notification of 
effective bytes, and so on. In the meantime, the PCI master 
arbiter 55 arbitrates the right to occupy the PCI BUS B2 
among the three sections: namely, the PCI controller 114, 
the parallel/PCI driver 125 and the serial/PCI driver 126. 

[0103] 

[2-1-6-2. Processing in regard to start signal] 

A description will now be given of the procedure for 
starting up the main unit 1 by sending a start signal from 
one of the USB-connected units 501. The description also 
will refer to the interrupt processing which uses the 
interrupt control register 54, management of the electrical 
power performed by the power managing unit 57 and resetting 
of the system performed by the resetting unit 56. 
[0104] 

In this embodiment, the start signal sent from the USB- 
connected unit 501 is dealt with by the main unit 1 as being 
"Wake Up" interruption which is one of the interruptions 
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that are received by the CPU host ASIC 115 of the CPU module 
11. There are 16 interrupt signal lines connected to the 
CPU host ASIC 115. Interruptions other than the Wake Up 
interruption are selectively accepted and rejected under the 
control of the interrupt control register 54 as follows. 
[0105] 

Masks are set up in the interrupt control register 54, 
for the respective interrupt signal lines to determine 
whether the interruptions requested through the respective 
interrupt signal lines are to be accepted or rejected. More 
specifically, "1" is set for each of the bits corresponding 
to the interrupt signal lines which are to be validated, 
whereas "0" is set for each of the bits corresponding to the 
interrupt signal lines that are to be invalidated. 
[0106] 

It is assumed here that a signal "1" indicative of an 
interruption is received from one of the interrupt signal 
lines. Then, the logical product (AND) between the 
interrupt signal "1" and the state of the mask on the bit 
corresponding to this interrupt signal line is computed. A 
logical product "1" is obtained when the state of the mask 
is "1". At the same time, logical products (ANDs) are 
computed for all the interrupt signal lines, and then the 
logical sum (OR) of these ANDs is computed. It will be seen 
that "l n is obtained as the OR, when an interruption request 
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has been received through any one of the interrupt signal 
lines, so that "1" is output through the interrupt 
notification line shown in FIG. 5. The states of the 
respective interrupt signal lines are stored in another 
register the content of which is referred to through the 
interrupt identification line, whereby the interrupt signal 
line through which the interruption has been given can be 
identified. 
[0107] 

It is prohibited to set up a mask for the interrupt 
signal line Wake Up. More specifically, setting "0" on the 
bit of the register corresponding to the Wake Up interrupt 
line is invalid, and the value of the mask on the bit 
corresponding to the Wake Up interrupt signal line is fixed 
to "1". In this system, the CPU module 11 is not completely 
dead even when the power supply of the car audio system is 
turned off after normal use of the system. Namely, the 
sensor of the security control unit 5 remains alive. In 
addition, the aforementioned circuit for monitoring receipt 
of interrupt through the Wake Up interrupt line also is 
operative without using clock. This state of the system will 
be referred to as "sleep", hereinafter. 
[0108] 

The state or operation mode of the main unit 1 is under 
the control of the power managing unit 57. More specifically. 
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the power managing unit 57 can choose one from among the 
following operation modes of the main unit 1: (1) normal 
mode of operation such as playing back of music; (2) a 
stand-by mode; (3) a suspend mode; (4) the sleep mode; and 
(5) an "off" mode, although the modes other than the normal 
mode of operation may vary according to system configuration. 
The power managing unit 57 determines to what portion or 
portions of the circuit the electrical power is to be 
supplied, for each of these available modes of operation. 
[0109] 

The nature of each of these modes also depends on the 
system configuration. In general, however, the "suspend" 
mode is a mode which waits for instructions, while the 
"stand-by" mode is a power-saving mode. The operation is 
automatically switched to the "stand-by" mode when neither 
an ordinary processing such as that for playing back music 
nor operation by the user is conducted for a predetermined 
period of time. In this "stand-by" mode of operation, 
portions of the circuit that consume much electrical power 
such as fluorescent display tubes, amplifier and so forth 
are turned off. while the BUSes and clock of the CPU module 
11 remain alive. 
[0110] 

In the above-mentioned "sleep" mode of operation, the 
simple interrupt monitoring circuit alone is kept operative. 
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so that consumption of the automotive backup battery power 
is negligibly small. Exhaustion of battery does not occur 
even when the automobile is kept parked for several tens of 
days. In this embodiment, the main unit 1 is automatically 
turned to the "sleep" mode, when the power of the car audio 
system or ACC (accessory) power is turned off in a normal 
way. 

[0111] 

FIG. 7 shows, by way of example, a circuit suitable for 
monitoring occurrence of an event without relying on clock 
signals. This circuit operates such that the level of its 
output is changed from LOW to HIGH when the level of input 
connected to an interrupt signal line is changed from HIGH 
to LOW or from LOW to HIGH. The power managing unit 57 
operates to turn on the power supply to the car audio system 
in response to a change from LOW to HIGH of the output of 
this monitoring circuit. This output is maintained until it 
is canceled by the CPU 111 when the normal operating state 
of the CPU 111 is recovered as a result of starting up of 
the car audio system. 

[0112] 

FIG. 8 illustrates the process which is executed when 
power supply to the main unit 1 is turned on by a triggering 
or start signal sent from a USB-connected unit 501 (see FIG. 
2) connected to the main unit 1. Referring to FIG. 8, when 
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the power supply to the whole car audio system is turned off, 
the main power supply to the main unit is turned off (Step 
21) and, in addition, the main power supply to the USB- 
connected unit is also turned off (Step 11). In this state, 
the detecting unit 512 of the USB-connected unit 501 
monitors whether a predetermined condition for starting up 
the main unit 1 has been satisfied (Step 12). In the 
meantime, the start signal receiving unit 184 of the main 
unit 1 waits for the start signal (Step 22). 
[0113] 

In case of the security control unit 5 that is one of 
the above-mentioned USB-connected units 501, the above- 
mentioned predetermined condition is detection of an impact 
or vibration by a sensor 5a of the security control unit 5. 
In case of the telephone unit 6 which is another example of 
the USB-connected units 501, the predetermined condition is 
the receipt of a telephone call. 
[0114] 

Upon detecting that the predetermined condition has 
been satisfied, the detecting unit 512 sends a signal to the 
power control unit 513 to start up the whole USB-connected 
unit 501. The USB-connected unit 501, i.e., the security 
control unit 5 or the telephone unit 6 , determines to start 
up the main unit 1 (Step 13), so that the start signal 
transmitting unit 514 sends the start signal to the main 
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unit 1 via the communication unit 511, through the Wake Up 
signal line included in the cable B3 (Step 14). 
[0115] 

When this start signal reaches the communication unit 
181 of the main unit 1, the start signal receiving unit 184 
detects the start signal, with the result that the whole car 
audio system is turned on by the operation of the power 
control unit 183 (Step 23). The devices or units of the 
system are reset by the resetting unit 56 in response to the 
start of the car audio system. FIG. 9 shows the manner in 
which a plurality of units or devices including the flash 
ROM 113 are reset to change their statuses to HIGH. As will 
be seen from this Figure, the resetting unit 56 resets the 
flash ROM 113 first, before resetting other devices or units. 

[0016] 

Thus, the flash ROM 113 has already been reset when the 
CPU 111 is started up, so that the CPU 111 can commence 
efficient data processing without delay by using the 
software. This eliminates wasteful waiting time which is 
necessary when the system is started up by programs read 
from an external storage device. 

[0017] 

The main unit 1 is thus turned on, so that the 
communication unit 181 of the main unit 181 operates to 
supply each device or unit with electrical power through the 
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first power line (+5) of the cable B3. As a consequence, 
another USB-connected unit 501, e.g., the telephone unit 6, 
and the other type of USB-connected unit 71, e.g., the CD- 
ROM auto-changer 7, are started up by the +5V power supplied 
thereto, so as to be turned on (Step 15). At the same time, 
the main unit 1 delivers a suspend signal (Step 24) to each 
USB-connected unit that has been turned on, so that each 
USB-connected unit is switched to the "suspend" mode. Each 
USB-connected unit therefore waits for instructions. 
[0118] 

Then, the inquiring unit 185 of the main unit 1 
inquires each USB-connected unit whether the USB-connected 
unit is the sender of the start signal (Step 25). One of 
the USB-connected units, which has sent the start signal, 
answers the inquiry through its answering unit 515 to inform 
the main unit 1 that this unit is the very one that has sent 
the start signal. The main unit 1 thus identifies the 
source of the start signal and determines what kind of 
processing is to be performed on the identified answering 
USB-connected unit 501. As a consequence, the USB unit 501 
that has sent the answer and the main unit 1 start to 
communicate with each other (Steps 18, 26), so as to execute 
processings such as those for informing occurrence of 
extraordinary event or for connecting the telephone call. 
[2-1-6-3. Voltage conversion and other operations] 
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The D-RAM 112 handles signals of, for example, 3.3 V, 
while the flash ROM 113 deals with signals of 5 V. In this 
embodiment, the voltage conversion unit 117 converts the 
signal voltage when the signals are exchanged between the 
units that operate with different signal voltages. It is 
therefore possible to combine units that operate at 
different signal voltages. This serves to enhance the 
degree of freedom of system design and to permit more 
efficient processing of data. 

[0119] 

More specifically, when exchange of data between 
devices or units has become necessary, the CPU host ASIC 115 
identifies these devices or units between which the data is 
to be exchanged, and determines whether a voltage conversion 
is necessary. The CPU host ASIC 115, when it has decided 
that the conversion is not necessary, does not activate the 
voltage conversion unit 117. In contrast, when the CPU host 
ASIC 115 has decided that a conversion is necessary, it 
controls the voltage conversion unit 117 accordingly to 
execute the voltage conversion to determine the direction in 
which the conversion is to be performed. 

[0120] 

For the purpose of enabling mutual access between the 
PCI BUS host controller 114 and a device or unit connected 
to the local BUS Bl, the control interface 52 serves to 



- 66 - 



control the timing, as well as procedure, of reading and 
writing of data, by using control signals. The register 
decoder 53 sets up various conditions such as the operation 
mode of the CPU host ASIC 115, in accordance with the signal 
sent from the CPU 111. 
[0121] 

Control of operation for writing and reading data in 
and from the D-RAM 112 is normally conducted by the CPU 111. 
However, when data is directly transferred from the PCI BUS 
B2 to the D-RAM 112 by DMA transmission, the CPU host ASIC 
115 serves in place of the CPU 111, so as to enable writing 
and reading data in and from the R-RAM 112, by generating 
signals such as RAS and CAS. 

[0122] 

A description will now be given of the kinds of 
services or functions offered to the user by the above- 
described efficient data processings performed by the 
respective portions of the car audio system. 

[0123] 

[2-2. Use of utility programs] 

The computer of the car audio system of the described 
embodiment may be loaded with various utility functions such 
as an address book function, calendar function, schedule 
managing function, voice recording, timepiece function, 
calculator function, game function and so forth, implemented 
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by the OS or application programs, as in the case of 
ordinary handheld personal computers. The user while on 
board can conduct various kinds of work by making effective 
use of these functions. Application programs implementing 
such functions may be removed, replaced with another program 
or a new application program may be added, so that the user 
can set up information processing environment that best 
suits to the user. 
[0124] 

[2-3. Use of compact flash card] 

Exchange of information is possible between the car 
audio system and other information device such as a handheld 
personal computer or another car audio system, by making an 
efficient use of the compact flash card 13. 

[0125] 

For instance, a new application program or a new OS can 
be read from the compact flash card 13 and written in the 
flash ROM 113. This facilitates addition of new functions 
and updating of the OS. In particular, the use of the 
general -purpose OS permits ordinary software developers to 
easily form function modules based on the application 
programs and the OS. Compact flash card 13 storing such a 
function module becomes available correspondingly easily, so 
that the users can use the car audio systems more 
conveniently in the same sense as ordinary personal 
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computers . 
[0126] 

Personal data such as address book prepared by using an 
ordinary personal computer or handheld computer may be 
transferred to the car audio system by way of the compact 
flash card 13. The user therefore can continue the work 
while on the automobile by using the car audio system. 
Likewise, data formed by using the car audio system can be 
transferred to other computers such as an ordinary personal 
computers or handheld computers , by making use of the 
compact flash card 13. 

[0127] 

The data formed on the car audio system by using 
aforesaid functions may be backup-copied on the compact 
flash card 13. When data on the car audio system has been 
extinguished accidentally due to, for example, a mal- 
function of the system, the backup data is read from the 
compact flash card 13 and written in the main unit 1, so as 
to enable execution of processing of information. 

[0128] 

[2-4. Communication with separate handheld personal 
computer] 

The car audio system of the described embodiment is 
capable of communicating with a separate personal computer 
or a handheld computer by using the IrDA ( Infrared Data 
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Association) communication port, thus implementing wider 
scope and application of information processed by the car 
audio system. 
[0129] 

For instance, exchange of data between the car audio 
system and a separate handheld computer 8 can easily be 
performed by means of the infrared communication unit 127, 
without requiring troublesome work such as the insertion and 
withdrawal of the compact flash card 13 or connection by 
means of a connector cable . Thus , various kinds of work can 
be conducted, such as updating of the OS or the application 
programs by using files stored in the handheld personal 
computer 8, transfer of personal data formed on the car 
audio system directly to the handheld personal computer 8, 
and so forth* 

[0130] 

It is also possible to store backup of such personal 
data in a comparatively large storage area available on the 
handheld personal computer 8, or to transfer conditions set 
on one car audio system to the car audio system on another 
automobile via a handheld personal computer 8, and external 
storage of various conditions, e.g., tone quality, set on 
the car audio system, so as to enable recovery of the set 
conditions when such conditions have been changed. 

[0131] 
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[2-5. Display of operations and information] 

The user can operate the car audio system of this 
embodiment either by pressing keys arranged on the face 
plate unit 15 or by pronouncing predetermined words 
corresponding to respective kinds of services or functions . 
For instance, the user can enjoy services available from a 
CD, either by pressing an operation key for switching the 
information source to the CD or by uttering a word "Si-Di" 
(CD) or n Efu-Emu n (FM) such that the voice can be caught by 
the microphone 3. Similarly, the user can select the FM 
tuner by pressing a key for tuning to FM waves, or by 
pronouncing "Efu-Emu" (FM) . 
[0132] 

When a key is pressed by the user, data concerning the 
key operated by the user is transferred from the support 
ASIC 121 to the CPU module 11, so that the CPU 111 forms new 
display data which is sent to the face plate unit 15 via the 
support ASIC 121. Accordingly, the display section of the 
face plate unit 15 forms an image such as that for enabling 
radio operation or CD player operation based on the display 
data, and displays this image to enable the user to operate 
the radio or the CD player. 

[0133] 

In contrast, the voice instructions given by the user 
such as n Si-Di- n is picked up by the microphone 3 which 
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forms audio data in the form of analog signals . This analog 
audio data is converted by the CODEC circuit 122 into audio 
data of digital form. The digital audio data thus obtained 
is sent from the support ASIC 121 to the CPU 111 via the PCI 
BUS controller and the CPU host ASIC 115. Based on the 
audio data of digital form, the CPU 111 recognizes the word 
uttered by the user and, based on the result of the 
recognition, performs the same operation as that performed 
in response to pressing of the key. 
[0134] 

The arrangement may be such that the display section of 
the face plate unit 15 is constructed as a touch panel, and 
a graphical user interface for the computer is presented by 
icons displayed on the touch panel and corresponding to 
functions available when the user interface is used. Thus, 
a function is activated when a user's finger touches at an 
icon corresponding to the function and displayed on the 
touch panel. It is possible to combine the above- described 
graphical user interface with the voice recognition function 
described before. For instance, a plurality of display 
screens each containing a group of icons are prepared and 
used selectively such that, when the user utters a word 
"Tsu-gi" (Next), the display screen is switched to the next 
one, whereas, when a word "Mo-Do-Ru" (RETURN) is uttered, 
the display screen is switched back to the screen that 



- 72 - 



immediately precedes the screen now on display. 
[0135] 

[2-6 Listening to radio] 

As stated above, the user can select the FM broadcast 
service by uttering the word "Efu-Emu" (FM) . When this 
voice input is recognized by the CPU 111, the support ASIC 
121 switches the tuner 21 to a mode for selecting FM waves, 
in response to an order given by the CPU 111. The support 
ASIC 121 also performs switching of the source of the data 
to be delivered to the amplifier 22, such that voice data 
from the tuner 21 is supplied to the amplifier 22. The 
arrangement may be such that the tuner 21 receives the wave 
of the frequency to which the receiver was tuned when the FM 
broadcast service was selected last time. It is also 
possible to implement an automatic sweeping function such 
that frequencies to which the receiver is tuned are 
sequentially chased by a stepwise change of tuning 
frequencies in response to a word "Si-I-Ku Appu" (SEEK UP) 
pronounced by the user. 

[0136] 

When the car audio system has been set to enable the 
user to listen to the radio, the received broadcast data is 
sent in the form of analog signals from the tuner 21. These 
analog signals are input to the CODEC circuit 122 so as to 
be changed into audio data of digital form. The digital 
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audio data thus obtained is then delivered to the support 
ASIC 121. The support ASIC 121 delivers the digital audio 
data to the DSP unit 123 which processes the digital audio 
data in accordance with conditions such as the balance, 
volume and so forth that have been set on the system. The 
DSP unit 123 then sends the processed digital audio data 
back to the support ASIC 121. 
[0137] 

The support ASIC 121 sends the digital audio data back 
to the CODEC circuit 122 that converts the digital audio 
data again into analog signals. The analog audio data thus 
obtained is sent to the amplifier 22, whereby audio output 
is produced by the speaker. 

[0138] 

[2-7. Playback of CD] 

The user wishing to listen to music reproduced from a 
music CD sets the desired music CD on the CD-ROM unit 14 or 
the CD-ROM auto-changer 7, and inputs playback instructions 
by, for example, uttering a word "Su-Ta-A-To" (START) or by 
giving instructions to skip to the next music. For instance, 
for the purpose of playing back a music CD in the CD-ROM 
unit 14, the CD-ROM unit 14 operates in accordance with 
instructions given by the support ASIC 121, whereby audio 
data in digital form is produced and delivered by the CD-ROM 
unit 14. 
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[0139] 

This audio data is converted by the parallel/PCI driver 
125 into a form that conforms with the data form of the PCI 
BUS B2 , and the thus converted digital audio data is sent to 
the support ASIC 121 via the PCI BUS B2. Upon receipt of 
the audio data, the support ASIC 121 delivers the data to 
the DSP unit 123 so that the audio data is processed by the 
DSP unit 123. The audio data after the processing is sent 
from the DSP unit 123 back to the support ASIC 121 which in 
turn delivers the processed digital audio data to the CODEC 
circuit 122 via an I/O port. The CODEC circuit 122 converts 
the digital audio data into analog signals which are then 
delivered to the amplifier 22. 

[0140] 

If the playback of the music CD is performed by the CD- 
ROM auto-changer 7, the AT API audio data in the form of 
serial signal sent from the USB, i.e. the cable B3, is 
converted by the serial/PCI driver 126 into data of a form 
that conforms with the data form of the PCI BUS B2 . 
Thereafter, operations are performed in the same way as 
those in the playback performed by the CD-ROM unit 14. 

[0141] 

Playback devices such as the CD-ROM unit 14 and the CD- 
ROM auto-changer 7 produce and send comparatively large 
volumes of data in comparatively long cycle times, while the 
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CODEC circuit 122 and the DSP unit 123 process data bit by 
bit with much shorter processing cycle time. Consequently, a 
difference in cycle time exists between the playback devices 
such as the CD-ROM unit 14 and the CD-ROM auto -changer 7 and 
the data processing means such as the CODEC circuit 122 and 
the DSP unit 123. In addition, since the playback devices 
and the data processing means operate based on different 
clock signals , there is a risk that an error is incurred due 
to difference in the processing speed or rate. 
[0142] 

Therefore, the support ASIC 121 operates such that a 
batch of data sent from the CD-ROM unit 14 or the CD-ROM 
auto-changer 7 is stored in the buffer memory 124, and data 
is picked up bit by bit from the batch of data and delivered 
to the DSP unit 123 in the order of time, i.e., such that 
the oldest data is processed first followed by processing of 
the data which is next to the oldest. It is thus possible to 
accommodate this difference in cycle time, in order that the 
audio data is smoothly reproduced. 
[0143] 

More specifically, the support ASIC 121 starts to read 
data from the buffer memory 124 when data has been written 
in the buffer memory 124 up to half the capacity of the 
buffer memory 124, and controls the reading speed based on 
the relationship between the length of time required for the 
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writing data and the length of time required for reading the 
data. It is therefore possible to process audio data while 
keeping pace with the reading of data, regardless of any 
difference between the clock used as the time reference for 
the operation of the CD-ROM auto-changer 7 and the clock 
relied upon by the main unit 1 . 
[0144] 

[2-8. Use of CD-ROM and car navigation system] 

When the user wishes to use a function of the car 
navigation system, the user sets in the CD-ROM auto-changer 
or in the CD-ROM unit 14 a CD-ROM which stores car 
navigation data including application software, map data and 
so on. The user then starts the car navigation function. 
The car navigation function may be implemented by a program 
to be executed by the computer. In such a case, the program 
is stored in the flash ROM of the CPU module 11, and is 
executed by the CPU 111 as required. 
[0145] 

When the car navigation system is used to read data 
recorded in the CD-ROM such as map data and other data 
concerning various kinds of regional information, the data 
is read by the CD-ROM auto-changer or by the CD-ROM unit 14, 
and the thus read digital data is delivered to the CPU 111 
via the parallel/CPI driver 125, PCI BUS host controller 114, 
and the CPU host ASIC 115. Upon receipt of the data such as 
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the map data, the CPU 111 develops a bit map image on the 
DRAM 112 based on the received data, in order that the map 
is displayed on the face plate unit 15. The bit map image 
is then transmitted to the support module 12. 
[0146] 

When the car navigation system is used, radio waves 
from GPS satellites are caught by the GPS antenna 4 shown in 
FIG. 1, and the GPS unit 16 shown in FIG. 3 computes the 
position in terms of longitude and latitude based on the 
received waves . The position data obtained through this 
computation is sent to the CPU 111. Based on the position 
data including the longitude and latitude, the CPU 111 
performs computation to locate the instant position of the 
automobile on which the car navigation system is mounted, by 
showing the position on a displayed map. Thus, the instant 
position of the automobile is set as a starting position, so 
that a map is displayed centered at the instant position, as 
well as graphical instructions such as indication of a 
corner at which the automobile should turn to the left or 
right . 

[0147] 

The voice recognition function described before can 
also be employed in the car navigation. For instance, when 
the car navigation system is of the type which gives a guide 
such as turning left or right at each crossing or corner, 
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the user can scroll or switch forward or backward the 
display screen by giving voice instructions such as "Ne-Ku- 
Su-To" (next) or "Ri-Ta-A-n" (RETURN), when the user wishes 
to see the next guiding information or immediately preceding 
guiding information. 
[0148] 

The guiding information may be given in the form of 
synthesized voice message via the amplifier 22. Such a 
voice guiding function relieves the driver from the burden 
of glancing the display again and again in order to know the 
point at which the automobile should turn next time. 

[0149] 

[2-9. Making telephone call] 

The user on the automobile can communicate with a 
distant person through the telephone unit 6. In such a 
communication, the merits of both the computer and the car 
audio system are utilized as follows. For instance, the user 
registers, in the DRAM 112 or in the compact flash card 13, 
names and telephone numbers of the acquaintances, by using 
the program on the computer. 

[0150] 

It is also possible to arrange such that the names of 
registered persons and corresponding telephone numbers are 
successively displayed on the display screen. When the name 
and the phone number of a specific person are displayed, the 
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user touches an icon representing the telephone calling 
function. As a result, the displayed phone number in the 
form of digital data is transmitted from the CPU module 11 
to the telephone unit 6, so that the telephone unit 6 
automatically rings up the designated person at the 
displayed phone number. If the designated person is on the 
phone, telephone conversation can be started right away. In 
accordance with this arrangement , the user can make 
telephone call simply by designating a telephone number from 
the telephone directory. 
[0151] 

The arrangement also may be such that the user 
pronounces the name of a person registered in the directory 
so that the CPU module recognizes the pronounced name to 
cause the telephone unit to automatically ring up the person. 
It is also possible to arrange such that the phone number to 
be called is determined by the user pronouncing the phone 
number digit-by-digit or uttering a word "Ri-Dai-A-Ru" 
( redial ) . 

[0152] 

[2-10. Receipt of phone call and hand- free telephone 
conversation ] 

Although not shown in Fig. 3, hen a telephone call is 
received while the whole car audio system is operative, 
digital data indicating receipt of the call and digital data 
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indicating the telephone number of the caller are delivered 
by the telephone unit 6 to the support ASIC 121 via the 
serial BUS B3 and the serial/PCI driver 126. These digital 
data are sent to the CPU 111 of the CPU module 11. The CPU 
111 retrieves the registered telephone numbers to find 
whether or not the telephone number of the caller exists in 
the list of the registered telephone numbers. 
[0153] 

If the caller's telephone number is found in the list, 
the CPU 111 sends data indicating the name of the person 
corresponding to the telephone number thus found in the list 
back to the support module 12. The name of the caller is 
then displayed on the face plate unit 15 or announced by a 
voice message stating "PHONE CALL FROM MR. XXX", so that the 
user can be informed of the name of the person who is 
calling . 

[0154] 

In contrast, when a telephone call is received while 
the power supply of the car audio system has been turned off, 
the following processing is performed. As the first step, 
the receipt of the telephone call is detected by the 
telephone unit 6. The telephone unit 6 sends a start signal 
to the main unit 1 to start up the latter. In response to 
this start signal, the power supply to the main unit 1 is 
turned on, whereby the main unit 1 is started up to become 
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operative. As a consequence, other units or devices 
connected to the car audio system are also turned on. Once 
the power supply to the main unit 1 is turned on in response 
to the start signal given by the telephone unit 6, 
notification of receipt of the telephone call is given to 
the user in the same procedure as that for the telephone 
call received when the car audio system is in the operating 
condition. 
[0155] 

The user can be connected to the telephone call by 
conducting a predetermined operation, e.g., operating a 
switch or uttering a predetermined word. Such a switch 
operation or word is detected by the main unit 1 which in 
turn gives a connecting instruction signal to the telephone 
unit 6. The telephone unit 6 connects the telephone call to 
the main unit 1. Before the connection is achieved, the 
voice of the caller and the voice of the user are exchanged 
in the form of digital data through the cable B3. Once the 
received telephone call is connected to the main unit 1, the 
main unit 1 operates so that the caller ' s voice is output 
from the speaker via the amplifier 22, while picking up the 
user's voice by means of the microphone 3 and sending it to 
the caller, thus helping the user to communicate with the 
caller on the phone. 

[0156] 



- 82 - 



The user is thus informed of the receipt of the call 
and the name of the caller by the visual or voice message or 
by a specific calling signal or tone. The user then vocally 
gives instructions to connect the caller to the user by 
uttering "Moshi-Moshi" (Hello) or "Se-Tsu-Zo-Ku" (connect), 
so that the telephone is hung on, whereby the caller's voice 
is output from the speaker* At the same time, the user's 
voice is picked up through the microphone 3 and is digitized 
by the CODEC circuit 122 into digital audio data which is 
sent to the telephone unit 6 via the support ASIC 121, 
serial/PCI driver 126 and the cable BUS B3, whereby a so- 
called hand- free conversation is conducted without requiring 
the user to use his hand. 

[0157] 

The arrangement may be such that, when the operation 
for connecting the user to the call is not detected, a 
message-keeping function prepared in the telephone unit 6 or 
the CPU module 11 automatically responds to the telephone 
call after a predetermined number of calling signal sounds 
are produced. 
[0158] 

[2-11 Use of security control unit] 

The security control unit 5 may stand alone or may be 
operatively associated with the telephone unit 6 mentioned 
above. For instance, referring to FIG. 1, the user when 
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leaving the automobile sets the security control unit 5 
operative and carries the transmitter 5c with him. Impacts 
or vibrations produced by any unlawful attempt by 
unauthorized person, such as touching at a door knob, 
picking a key hole, forcing a door or trunk lid open, or 
moving the automobile, is sensed by the sensor 5a. The 
security control unit 5, upon receipt of a signal from the 
sensor 5a, operates to allow an alarming means such as a 
siren to go off loudly, whereby occurrence of unlawful event 
is informed to the surroundings . 
[0159] 

The user when returning to the automobile operates the 
transmitter 5c, so that a predetermined secret code is 
transmitted to the security control unit 5 to dismiss the 
security function. The siren therefore does not goes off 
even if the user uses the key or drive the automobile. 

[0160] 

[2-12. Combination between security control unit and 
telephone unit] 

The security control system 5 can function more 
effectively when combined with the telephone unit 6. For 
instance, the security control unit 5 may not only activate 
the siren but also deliver a start signal to the main unit 1, 
when any abnormal state is sensed by the sensor 5a. This 
start signal is detected by the main unit 1 so that the 
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power supply to the main unit 1 is turned on, whereby the 
whole car audio system is turned on. As a result, the 
telephone unit 6 is turned on to become ready for calling, 
[0161] 

Upon receipt of the data indicative of occurrence of an 
extraordinary event sent from the security control unit 5, 
the main unit 1 gives informing instructions to the 
telephone unit 6 so as to cause it to inform the occurrence 
of the extraordinary event. Upon receipt of this informing 
instructions, the telephone unit 6 ring up a telephone that 
has been registered, thereby informing a person at the 
registered phone number of the occurrence of extraordinary 
event by means of, for example, synthesized voice. 

[0162] 

More specifically, the CPU 111 thus started up receives 
data indicative of the type of the extraordinary event sent 
from the security control unit 5, and transmits an 
instruction to the telephone unit 6 to cause the latter to 
make a call. The destination of the telephone call may be 
police, mobile telephone carried by the user, a security 
company, or the like. When the telephone unit is hung on at 
the opposite station, synthetic voice message or a recorded 
voice message is automatically sent thereto to inform 
occurrence of extraordinary event. The person informed of 
occurrence of such an event can hasten to the site. It is 
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thus possible to obtain a remarkable anti-theft or security 
effect . 

[0163] 
[ 3 . Advantages ] 

From the foregoing description, it will be appreciated 
that the power supply to the main unit 1 can be turned on by 
using a simple arrangement which enables a device or unit to 
send a start signal to the main unit 1. Consequently, the 
functions of the telephone unit and the security control 
unit can efficiently be utilized to expand the utility. In 
addition, in the described embodiment, the source of the 
device or unit which has sent the start signal to the main 
unit 1 can be identified through an inquiry made by the main 
unit 1 . This eliminates the necessity for providing 
separate interrupt start signal lines for different devices 
or units, thus contributing to simplification of the 
construction . 

[0164] 

In the described embodiment, the supply of electrical 
power through the first power line which is incorporated in 
the known USB cable is not conducted when the power supply 
to the main unit 1 has been turned off. The devices or 
units, however, are supplied with electrical power from, for 
example, existing automotive backup battery power supply, 
through the second power line which is additionally employed 
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in accordance with the present invention. It is therefore 
possible to send the start signal to the main unit 1, by 
means of the power supplied through the second power line 
and using a signal line. Thus, the described embodiment 
employs a communication BUS that is implemented by adding 
the second power line and the signal line to a known cable 
such as a USB (Universal Serial Bus). This not only enables 
exchange of various kinds of data between the main unit 1 
and devices or units through the data lines, but also 
eliminates the necessity for the provision of a separate 
power cable for the purpose of enabling supply of electrical 
power to the main unit 1 when the primary power supply to 
the main unit 1 has been turned off, as well as the 
necessity for a separate signal cable for the purpose of 
transmitting the start signal, thus affording a 
simplification of the system structure. 
[0165] 

In the described embodiment of the invention, the power 
supply to the main unit 1 is automatically turned on by a 
start signal sent from the security control unit when an 
abnormal event has been detected by the security control 
unit . The main unit 1 then operates to cause the telephone 
unit 6 to inform a person of the occurrence of the abnormal 
event. The person who has received the information can make 
haste to the site, whereby a greater security effect can be 
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obtained than that offered by a mere activation of siren or 
the like. Further, in the described embodiment, the power 
supply to the main unit 1 that has been kept off can be 
automatically turned on whenever a wireless telephone call 
such as a call via an automotive or cellular phone circuit 
is received. The received telephone call can automatically 
be connected to the user in response to a predetermined 
responding operation performed by the user, so that a hand- 
free telephone conversation can be made through the speaker 
and the microphone on the automobile, with the aid of an 
amplifier which is inherently incorporated in the main unit 
1 for the purpose of audio signal amplification, while using 
the speaker and the microphone . 
[0166] 

It is also to be noted that the described embodiment of 
the present invention can be adapted to a wide use, because 
the computer used for controlling the car audio system has a 
general-purpose OS. Namely, the general-purpose OS 
administrates the resources such as a CPU and memories of 
the computer so as to permit full use of the ability of the 
computer. The general-purpose OS also provides a user- 
friendly standardized user interface which is easy to use 
and which has no dependency on the programs. Further, the 
general-purpose OS permits addition or modification of a 
program having a predetermined form, thus facilitating 
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addition or modification of the functions to be performed by 
the computer. For these reasons, the use of the general- 
purpose OS enables effective processing of audio data and 
digital data, while adapting the system to processing of a 
variety of kinds of information. 

[0167] 
[ 4 . Modifications ] 

It is to be understood that the embodiment has been 
described by way of example only and changes and 
modifications stated below also fall within the scope of the 
invention. For instance, the configurations shown in FIGs. 
1 to 6, the process shown in FIG. 8 and the forms of signals 
shown in FIGs. 7 and 9 are only illustrative, and may be 
changed or modified within the scope of the present 
invention. At the same time, the functions or services 
offered by the described car audio system are also 
illustrative. It is not essential that all these functions 
and services are available on the car audio system. 

[0168] 

There is no restriction in the types and number of the 
devices or units connected to the main unit, and standards 
of cables connecting the devices or units to the main unit 
may selected without limitation. Although a daisy-chain- 
type connection has been mentioned specifically, this is not 
exclusive and connection may be achieved by using a cable 
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other than the described USB. The connection also may be of 
star type which has a central hub to which all lines are 
concentrically connected. It is to be understood, however, 
the specific cable described in the foregoing constitutes an 
invention by itself. 
[0169] 

The type of the start signal, as well as the condition 
for triggering the start signal, may be selected freely. It 
is also possible to use an exclusive circuit for starting 
the main unit by the start signal, in place of using 
interruption to the CPU module 11. In the described 
embodiment, whole car audio system becomes operative when 
the power supply to thie main unit is turned on . This , 
however, is not essential and the arrangement may be such 
that only selected component devices or units that are 
necessary for achieving the intended function are activated 
depending on the source of the start signal. 

[0170] 

The form of the inquiry sent from the main unit to each 
component device or unit, as well as the form of the answer 
given by the device or unit, may be determined freely. For 
instance, the inquiry and answer may be given in the form of 
simple signals or a character string or code. It is also to 
be understood that, although a car audio system has been 
described to incorporate the main unit 1 that is started up 
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by a start signal and USB-connected units 501 that provide 
such a start up signal, such main unit 1 alone and each of 
such USB-connected units by itself constitute independent 
aspects of the present invention. 
[0171] 

The type of the sensor to be incorporated in the 
security control unit , the type of the signal informing 
occurrence of abnormal event , and the actual method of 
notification through the telephone may be determined without 
restriction. Actual method of enabling conversation through 
the speaker and the microphone also is freely selectable. 

[0172] 

The function blocks such as the interrupt control 
register 54, PCI master arbiter 55 and so forth may be 
implemented as parts separate from the CPU host ASIC 115 or 
may be partly omitted. The standards and types of 
components such as PCMCIA, IrDA, AT API , USB, PCI BUS and so 
on are also illustrative and may be substituted with 
equivalent components of different types and standards. 
[0173] 
[Advantages ] 

As will be understood from the foregoing description, 
the present invention enables , by using a simple wiring 
arrangement, a peripheral device or unit to start up the 
main unit. It is therefore possible to widen the use of the 
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system through combination with a telephone unit, a security 
unit, and so forth. 

[Brief Description of the Drawings] 
[FIG. 1] 

FIG . 1 is a block diagram showing the overall 
configuration of the present invention. 
[FIG. 2] 

FIG. 2 is a block diagram showing a function for 
turning on power supply to a main unit by a start signal 
given by a component device. 

[FIG. 3] 

FIG. 3 is a block diagram showing the internal 
structure of the main unit. 
[FIG. 4] 

FIG. 4 is an illustration of a practical form of the 
configuration of a CPU host ASIC incorporated in the 
embodiment . 

[FIG. 5] 

FIG. 5 is an illustration of the configuration of an 
interrupt control register incorporated in the embodiment . 
[FIG. 6] 

FIG. 6 is an illustration of the concept of the 
processing performed by the interrupt control register. 
[FIG. 7] 

FIG. 7 is an illustration of a change in the signal 
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handled by an interrupt signal monitoring circuit. 
[FIG. 8] 

FIG. 8 is a flowchart showing the process for turning 
on power supply to the main unit by a start signal given by 
a component device. 

[FIG. 9] 

FIG. 9 is an illustration of a change in a reset signal 
employed in the embodiment . 
[Reference numerals] 



1 

2 

2a 

3 

4 

4a 
5 

5a 
5b 
5c 
6 

6a 

6b 

7 

8 

9 



main unit 

tuner amplifier unit 

antenna 

microphone 

GPS antenna 

receiver 

security control unit 
sensor 
siren 
. transmitter 
telephone unit 
antenna 
handset 

CD-ROM auto -changer 
handheld personal computer 
auxiliary battery 
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11 ... CPU module 

12 ... support module 

13 ... compact flash card 
13S . . . slot 

14 ... CD-ROM unit 

15 ... face plate unit 
15a . . . case 

16 ... GPS unit 

21 ... tuner 

22 ... amplifier 

30 ... external unit 

40 ... option unit 

51 ... address conversion unit 

52 ... control interface 

53 ... register decoder 

54 ... interruption control register 

55 ... PCI master arbiter 

56 ... resetting unit 

57 ... power managing unit 

111 . . . CPU 

112 . . . DRAM 

113 ... flash ROM 

114 ... PCI BUS host controller (PCI controller) 

115 . . . CPU host ASIC 

116 . . . PCMCIA • ASIC 



- 94 - 



117 


. . . voltage conversion unit 


121 


. . . support ASIC 


122 


. . . CODEC circuit 


123 


. . . DSP unit 


124 


. . . buffer memory 


125 


. parallel/PCI driver (IDE controller) 


126 


. . . serial/PCI driver (USB controller) 


127 


. . . infrared communication unit 


128 


. . . memory 


129 


. . . input /output circuit (I/O) 


181, 


511, 711 ... communication unit 



183, 513, 713 ... power control unit 

184 . . . start signal receiving unit 

185 . . . inquiry unit 

186, 516, 716 ... processing unit 
501, 71 ... USB-connected unit 
512 ... detecting unit 

514 . . . start signal transmitting unit 

515 ... answering unit 
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[Name of Document] Abstract 
[Abstract ] 

[Problem] To make it possible to start up a main unit of 
a car audio system from a peripheral unit, by using a simple 
wiring arrangement . 

[Solving Means] A detecting unit 512 of a USB-connected 
unit 501 detects that a predetermined condition has been 
satisfied. A start signal transmitting unit 514, when the 
satisfaction of the condition is detected, sends a start 
signal to the main unit 1. The start signal is detected by 
a start signal receiving unit 184 of the main unit 1. A 
power control unit 183 turns the power supply to the main 
unit 1, in response to the detection of the start signal. 
An inquiry unit 185 inquires each USB-connected units 
whether the unit has sent the start signal. An answering 
unit 515 of each USB-connected unit 501 answers to the 
inquiry. 

[Selected Figure] Fig. 2 
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